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(57) A chymase inhibitor containing as its effective ingredient a quinazoline derivative, or a pharmaceutlcally 
acceptable salt thereof, having the formula (1): 




and a pharmaceutical preparation for the prevention of cardiac and circulatory system diseases derived from abnormal 
^ exacertjation of Ang II production containing the same as its effective ingredient. 
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Description 
TECHNICAL FIELD 

5 The present invention relates to a pharmaceutical composition, a medicament for the prevention or treatment of 
cardiac and circulatory system diseases derived from the abnormal exacert>ation of angiotensin 11 production, and a 
chymase Inhbitor. containing a quinazoline derivative as an effective ingredient, and a novel quinazoline derivative use- 
ful as a chymase inhibitor and said pharmaceutical compositions. 

10 BACKGROUND AOT 

A renin-angiotensin system is one of mechanisms by which the blood pressure of a living body is controlled. Angi- 
otensin I (hereinafter referred to as Ang 0 is excised from angiotensinogen biosynthesized in vivo by a renal enzyme 
renin, and two amino acid residues of C-terminal are cleaved to form angiotensin II (hereinafter referred to as Ang II). 

IS It is considered that this Ang 11 constricts a peripheral blood vessels and stimulates a sympathetic nerve, thereby exhib- 
iting a hypertensive effect. Accordingly. Ang 11 is an inrtportant substance for maintaining the blood pressure. It is how- 
ever considered that the abnormal acceleration of its production may result in an attack of hypertension or heart failure. 
Rrom this perspective, attention is paid to the relation between the enzymes converting Ang I to Ang tl [angiotensin con- 
verting enzymes (hereinafter referred to as ACEs)] and diseases of the heart or circulatory organs, including hyperten- 

20 sion and various ACE inhibitors have been developed as anti-hypertensive and anti-cardiodysf unctional agents. 

Further, recently, it has been revealed that Ang 11 has. in addition to its actions in constriction of the peripheral blood 
vessel and stimulation of sympathetic nerves, an action of facilitating cell growth. For example. Naftilan et al. have used 
cultured cells of a rat vascular smooth muscle to show that Ang II plays an important role in the growth of a vascular 
snx}oth muscle cells (see Hypertension, vol. 13. pp. 706-71 1 . 1989). These facts have revealed that Ang II serves as a 

26 growth factor for myocardial cells, Interstitial cells, angioendothelial cells, and vascular snrxx)th musde cells and so 
deeply affects the progress of intravascular stenosis attendant on sclerotic vascular lesions, vascular restenosis after 
the operation of percutaneous transluminal coronary angioplasty (hereinafter abbreviated as PTCA). arteriosclerosis, 
peripheral circulatory failure, diabetic and non-diabetic nephropathy, and a morbid state called the remodeling of the 
ventricle structure after myocardial infarction. 

30 Based on this finding, various attempts have been made to prevent or treat these diseases by sippressing the cell 
growth-facilitating action of Ang II with an ACE inhibitor. For example, in Europe, the prophylactic effect of the ACE 
inhibitor cilazapril on vascular restmiosis after the operation of PTCA has been evaluated by random multifacility collab- 
oration using a placebo as a control. In this clinical study however, no statistically significant difference has been rec- 
ognized between cilazapril and the placebo, therefore the effectiveness of cilazapril in prevention of vascular restenosis 

35 after the operation of PTCA could not be confirmed (see Circulation, vol. 86, no. 1, pp. 100-1 10, 1992). 

The results of the above clinical study suggests that Ang 11 producing pathway in which no ACE participates exists 
in the human. In fact, Okunishi et al. have identified another enzyme than ACE, which converts Ang I to Ang II in canine, 
simian, and hunrian arterial tissue (see J. Hypertension, vol. 2, p. 277. 1984 and Biochem. Biophys. Res. Commun.. vol. 
149, p. 1 186, 1987). This enzyme is an enzyme refen*ed to as chymase and belongs to the family of serine proteases. 

40 It converts Ang 1 to Ang II with bett& efficiency and higher selectivity than ACE. The enzymatic activity of this enzyme 
is inhibited by chymostatin, but is not inhibited by any ACE inhibitor. Namely, it is considered that in humans, two path- 
ways of the ACE pathway inhibited by an ACE inhibitor and the chymase pathway not inhibited by an ACE inhibitor exist 
as pathways in which Ang II is produced. In the above clinical study, it is believed that the clinical effect could not be 
sufficiently achieved even when the ACE pathway was blocked by ACE inhibitor, because the chymase pathway has still 

45 functioned. 

On the other hand. Urata et al. have purified chymase from the human heart and shown that 70 to 80 percent of 
the amount of Ang II produced in the heart and blood vessel is accounted for by the chymase pathway (see J. Biol. 
Chem., vol. 265. pp. 22348 - 22357. 1 990). That is. this report indicated that inhibition of chymase was important for the 
prevention or treatment of cardiac and circulatory system diseases derived from the abnormal exacertjation of Ang 11 

50 production and that it was irrportant to inhibit chymase rather than ACE and thereby suggested application of a chy- 
mase inhibitor to cardiac and circulatory system diseases. 

At the present time, the known inhibitors for chymase are the protein soybean-derived trypsin inhibitor and a-anti- 
trypsin, the peptide derivative chymostatin, the irreversible inhibitor phenylmethylsulfonylfluoride. etc., but the clinical 
application of the protein soybean-derived trypsin and a-antitrypsin is practically impossible, chynwstatin is difficult to 

55 put it to practical use since the peptide bonds easily decompose in vivo, and irreversible inhibitor is considered to be 
impossible to clinical apply it because of its non-selective activity That is, up to now, no clinically applicable chymase 
inhibitor has been found. Development of a chymase inhibitor which can be clinically used and would lead to the pre- 
vention or treatment of cardiac and circulatory system diseases derived from the abnormal exacertiation of Ang II pro- 
duction is cun'ently being awaited. 
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DISCLOSURE OF INVENTION 

Accordingly, the object of the present invention is to solve the above-mentioned problem and to develop a com- 
pound capable of inhibiting chymase and also useful as a medicament for the prevention or treatment of cardiac and 
5 circulatory system diseases derived from abnormal exacerbation of Ang 1 1 production through intensive synthesis using 
as an indicator human heart chymase refined by tiie method of Urate et al. (reference mentioned earlier). 

In accordance with the present Invention, there are provided a pharmaceutical composition, a medicament for the 
prevention or treatment of cardiac or circulatory system diseases derived from abnormal exacerbation of Ang II produc- 
tion, and a chymase inhibitor containing, as an effective ingredient, a quinazoline derivative, or a pharmaceutically 
10 acceptable salt thereof, having the famula (1): 



75 



20 




(1) 



o o 
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35 



40 



45 



wherein, the ring A represents a benzene ring, a pyridine ring, a pyrrole ring, or a pyrazole ring, m represents 0, 1 . or 2, 

X represents a hydroxy group, a nitro group, a halogen atom, a Ci to C4 lower alkyi group which may be sii^stituted 
witii a halogen atom, a Ci to C4 lower alkoxy group which may be substituted with a halogen atom, or a C7 to C12 
aralkyloxy group, or X together with the benzene ring which Is shown as substituted with said X, represents a group 
forming a naphtiialene ring or a quinoline ring. 

and R^ are the same or different and represent a hydrogen atom, a halogen atom, a to C4 lower alkyI group 
which may be substituted with a halogen atom, a nifro group, a cyano group, a pyrazolyl group, a tetrazotyt group, 
a cartwxyi group which n^y be esterlf ied with a to C4 lower alky! group or an ally) group, or a to C4 lower 
alkoxy group which may be substituted with one or more substituent groups selected from the group consisting of 
a halogen atom, a morpholino groif), a phenylpiperazinyl group, and a cartx5xyl group which may be esterif ied with 
a Ci to C4 lower alkyI group or an allyl group, or, when the ring A represents a benzene ring R"" and R^ together 
with the benzene ring which is shown as substituted witii said R^ and R^ represent a group forming a naphthalene 
ring or a quinoline ring, and 

Z represents a hydrogen atom, a Ci to C4 lower alkyl group which may be substituted witii a halogen atom, a C2 to 
C5 alkenyl group, an unsut^stituted or substituted aralkyl group, an unsubstttuted or sut^stituted aromatic heterocy- 
clic alkyl group, a cartxixylmethyf group which may be esterif ied with a to C4 lower alkyl group or an allyl group, 
a carbonylmetiiyl group which is amidated with a primary or secondary or cyclic amine, an unsubstrtuted or substi- 
tuted arylcartx)nylmetiTyl group, or an unsubstituted or substituted aralkyloxymetiiyi group. 

BEST MODE FOR CARRYING OUT THE INVENTION 



In the general formula (1), the preferable examples of tiie halogen atom for X are fluorine, chlorine, bromine, or 
iodine. The examples of the lower alkyl group of the Ci to C4 lower alkyl group for X, which is substituted with a halogen 

50 atom, are straight chain alkyl groups such as a methyl group, ethyl group, n-propyl group and n-butyl group, and 
branched alkyt groups such as an isopropyl group, sec-butyl group and t-butyl group, and, while tine examples of the 
halogen atom of the C^ to C4 lower alkyl group for X which is substituted with a halogen atom, are fluorine, chlorine, 
bromine and iodine. The examples of the lower alkoxy group of tiie C^ to C4 lower alkoxy group for X, which is substi- 
tuted wrttti a halogen atom, are straight chain alkoxy groups such as a methoxy group, etiioxy group, n-propoxy group 

55 and n-butoxy group, and branched alkoxy groups such as an isopropoxy group, sec-butoxy group and t-butoxy group, 
while the examples of the halogen atom of the Ci to C4 lower alkoxy group for X, which is substituted with a halogen 
atom, are fluorine, chlorine, bromine, and iodine. The examples of the C7 to C12 aralkyloxy group for X are a benzyloxy 
group, phenethyioxy group, phenylpropoxy group and naphthylethyloxy group, etc. preferably the benzyloxy group. 
The preferable examples of the halogen atom for R^ or R^ are fluorine, chlorine, bromine, or iodine. The examples 
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of the lower alkyi group of the Ci to C4 lower alk/1 group for or R^, which is sut>stituted with a halogen atom, are 
straight chain alkyI groups such as a methyl group, ethyl group, n-propyt group and n-butyl group, and branched alkyI 
groups such as an isopropy) group, sec-butyl group and t-butyl group, while the examples of the halogen atom of the 
to C4 lower alkyI group for R^ or R^. which is substituted with a halogen atom, are fluorine, chlorine, bromine, or iodine. 

5 The preferable examples of the to C4 lower alkyI group of the carboxyl group for R^ or R^. which may be esterif led 
with the Ci to C4 lower alkyI group or an allyt groi|). are straight chain all^ groups such as a methyl group, ethyl group, 
n-propyl group and n-butyl group, and branched alkyI groups such as an isopropyl group, sec-butyl group and t-butyl 
group. The examples of the aikoxy group of the Ci to C4 lower alkoxy group for R^ or R^. which is substituted with one 
or more substituent groups selected from the group consisting of a hak>gen atan, a morpholino group, a phenytpiper- 

10 azinyl group, arKi a cartx)xyl group which may be estertfied with a to C4 lower alkyI group or an allyl group, are 
straight chain alkoxy groups such as a methoxy group, ethoxy group, nisropoxy group and n-butoxy group, and 
branched alkoxy groups such as an isopropoxy group, sec-butoxy groi^j and t-butoxy group. The examples of the hal- 
ogen atom shown as the above sut)strtuent group, are fluorine, chlorine, bromine, or iodine and the preferable examples 
of the Ci to C4 lower alkyI group of the carboxyt group whk:h is esterified with a Ci to C4 lower alkyI group or an allyt 

IS group shown as the above substituent group, are a methyl group, ethyl group, n-propyl group, n-butyl group. arKl other 
straight chain alkyI groups and an isopropyl group, sec-butyl group, t-butyl group, and other branched alkyI groups. 

The examples of the lower alkyI group of the Ci to C4 lower alkyI group shown as Z which may be substituted with 
halogen, are straight chain alkyI groups such as a methyl group, ethyt group, n-propyl group and n-butyl group, and 
branched alkyl groups such as an isopropyl group, sec-butyl group and t-butyt group, while the examples of the halogen 

20 atom of the Ci to C4 lower alkyl group which may be substituted with the halogen atom are fluorine, chlaine, bromine, 
or iodine. The examples of the Cg to C5 alkenyl group for Z are an allyl group, propenyl group, isopropenyi group, bute- 
nyl group, etc. 

The examples of the aralkyi group of an unsubstituted or sut>stituted aralkyi group shown as Z are a C7 to C12 
aralkyi group, preferably a benzyl group, phenethyl group, phenylpropyl group, or naphthylethyl group. The preferable 

25 examples of the substituent group of an unsubstituted or substituted aralkyi group are a cartxsxyl group which may be 
esterified witii a Ci to C4 lower alkyl group or an allyl group, a cyano group, a nrtro group, a cartx>nyl group amidized 
with primary amine, an amine group which may be amidized with a cartxjxylic add or an amino acid, and a guanidino 
group which may be substituted with a lower alkDxycartx)ny1 group. The exanrples of the tower alkyl group of the car- 
boxyl group, which may be esterified with a Ci to C4 lower alkyl group or an allyl group are straight alkyl groups such 

30 as a methyl group, ethyl group, n-propyl group and n-t)utyi group, and branched alkyl groups such as an isopropyl group, 
sec-butyl group and t-butyl group. The examples of the primary amine of the cartx>nyl group amidized with primary 
amine are a chain Ci to C4 lower alkytamine or those which may be substituted with cartx>xyl group, such as, preferably, 
methylamine, ethylamine. isopropylamine and cartwxylmethylamine: amines having monocyclic or polycyclic aromatic 
hydrocarbon group such as aniline and naphthyiamine; amines having aromatic heterocyclic group such as aminopyri- 

35 dine, aminopyrrole. and other. The exanpl^ of the carboxylic acid of the amine group which may be amidized with a 
cart>oxylic acid or an amino add are preferably C2 to C5 aliphatic nnonocarboxylic adds or aliphatic dicartx)xylic acids 
such as pivalic add and sucdnic acid, while the examples of the amino acid are amino acids, of which cartx)xyl group 
may be esterified or of which amine group may be amidized. such as L-aspartic add, a-0-t-butyl-N-t-buloxycartx)nyI-L- 
aspartic acid and other. The examples of the guanidino group which may be substituted witii a lower alkoxycart}onyl 

40 group are preferably a guadinino group which may be substituted with a C2 to C5 lower alkoxycartx)nyl group such as 
a guanidino group and 2, 3-bis-t-butoxycartx)nylguankiino group. 

The examples of the aromatic heterocydic alkyl group of an unsubstituted or substituted aromatic heterocyclic alkyl 
group shown as Z are tiiienylalkyl groups such as a 2-thenyl group and a 2-thienylethyl group, f urylalkyi groups such as 
a 2-furfuryl group and a 2-furylethyl group, pyridylalkyi groups such as a 2-pyridylmethyl group. 3-pyridyImethyl group, 

45 4-pyridyImethyj group and 4-pyridylethyl group, pyrimidinylalkyi groups such as a 5-pyrimidinylmethyl group, pyraziny- 
lalkyl groups such as a 2-pyrazinylmetiiyl group, pyridazinylalkyi groups such as a 3-pyridazinylmethyl group tetrazoly- 
lalkyl groups such as a 5-tetrazolylmethyl group, isothiazolylalkyi groups such as a 4-isothiazolylmethyl group and a 5- 
isothiazolylmethyl group, tiiiazolylalky) groups such as a 5-thiazolylmethyl group, oxazolylalkyi groups such as a 5-oxa- 
zolyimetfiyl group, and isoxazolylalkyi groups such as a 4-isooxazolylmethyl group and 5-isoxazolylmethyl group. The 

so preferable examples of tiie suk>stituent group of an unsubstituted or substituted heterocyclic alkyl group, are Ci to C4 
lower alkyl groups such as a methyl group and ethyl group, and Ci to C4 cart)oxyt lower alkyl groups such as a cartx)x- 
ylmethyt group and carboxylethyl group. 

The examples of the lower alkyt group of the cartx)xymethy1 group which may be esterified with a C-i to C4 lower 
alkyl group or an allyl group shown as Z are straight chain alkyl groups such as a methyl group, ethyl group, n-propyl 

55 group and n-butyl group, and branched alkyl groups such as an isopropyl group, sec-butyl group and t-butyl group. 

The exanrples of tiie primary amine of the cartxxiylmethy! group which may be amidized with primary or secondary 
or cydic amine shown as Z are chain Ci to C4 lower alkylamines or those which may be substituted with a cartxDxyl 
group such as preferably methylamine. ethylamine. isopropylamine and cartxixylmethylamine, and amines having 
monocyclic saturated hydrocartxxi group such as a cydohexylamine. and amines having monocydic or polycyclic aro- 
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matic hydrocarbon group such as aniline, a benzytamine and a naphthylamine, ard aniines having aromatic heterocy- 
clic group such as an aminopyridlne. an aminomethylpyridlne. an aminopyrrole, an aminopyrimidine, an aminoindole 
and aminoquinoline, wherein the amines having aromatic hydrocartwn group or aromatic heterocyclic group may have 
on its ring one or nr)ore substituent such as 

5 

1) hydroxy group. 

2) -OP0(0H)2. 

3) amino group. 

4) 0X0 group, 

10 5) halogen atom, 

6) carboxyl group, which may be esterif ied with Ci to C4 lower alkyi group such as a methyl group, an ethyl group, 
an isopropyl group and a t-butyl group, or an allyl group, 

7) straight chain or branched Ci to C4 lower altoxy group such as a methoxy group, an ethoxy group, a n-propoxy 
group and t-butoxy group, which may be substituted witii a cartx3xyl group, which may be esterified with a to C4 

15 lower alkyI group such as a methyl group, an ethyl group, an isopropyl group and a t-butyl group, or an allyl group, 

8) straight chain or branched Ci to C4 lower alkyt groups such as a methyl group, an ethyl group, a n-propyl group, 
a n-kwtyl group, an isopropyl group, a sec-butyl group, and t-butyl group, which may be substituted. 

Further, the preferable examples of the substituent of the Ci to C4 lower alkyI group, which may be substituted, of 
20 the above 8). 

a) a caitx}xyl group, which may be esterified with Ci to C4 lower alkyI group such as a methyl group, an ethyl group, 
an isopropyl group and a t-butyl group, or an allyl group, 

b) piperadinyl group, which may be N-substituted with cartxjxy group which is esterified with Ci to C4 lower alkyI 
25 group such as a methyl groip, an ethyl group, an isopropyl group and a t-butyl group, or an allyl group, 

c) nmrpholino group, and 

d) amino group which may be amidtzed with cartx)xylic acid or amino acid 

The examples of the cartwxylic add of amino group of the above d), which may be amidized with carboxylic acid or 
30 amino add, are preferably C2 to C5 aliphatic mono- or di- cartxjxylic adds such as pivalic acid and succinic acid, while 
the exanrples of the amino add are amino adds of which cartxsxyl group may be esterified or of which amino group may 
be amidized. such as a L-aspartic add, an a-O-t-butyi-N-t-butoxycarbonyl-L-aspartic acid, and a p-O-t-butyl-N-t-butox- 
ycartx)nyt-L-aspartic add. Further, the amine having aromatic heterocydic group may have the nitrogen atom on its 
ring, which may be substituted with Ci to C4 lower alkyI group such as a methyl group, and an ethyl group, or carboxy 
35 lower alkyI group, which may be esterified, such as a carboxylmethyl group and a t^xjtcxy carbonylmethyl group 

The examples of the secondary amine of the carbonylmethyl group shown as Z, which is amidized with primary or 
secondary or cyclic amine are di-lower alkylamines such as a dimethylamine and diethylamine. The examples of the 
cyclic amine of the cartx)nylmethyl group shown as Z, which is amidized with primary or secondary or cydic amine are 
pyrrolidine and piperidine. 

40 The examples of the arylcartxjnylmethyl group of the unsubstituted or substituted aryicartx)nylmethyl group shown 
as Z are a phenylcartxjnylmethyl group and a naphthylcart)onylmethyl group, while the preferable examples of the sub- 
stituent group are a hydroxy group, a nitro group, halogen atoms such as fluorine, chlorine, bromine and iodine, straight 
or branched Ci to C4 lower alkyl groups, which may be substituted with halogen atom such as methyl group, ethyl 
group, n-propyl group, n-butyl group, isopropyl groip, sec-butyl group and t-butyl group, straight or branched Ci to C4 

45 lower alkoxy groups, which may be substituted with halogen atom, such as metiioxy group, ethoxy group n-propoxy 
group, n-butoxy group, isopropoxy group, sec-butoxy group and t-butoxy group. 

The examples of the aralkyloxymethyl group of tiie unsubstituted or substituted araikyloxymethyl group shown as 
Z, are preferably Cs to C13 aralkyloxymethyl groups such as a benzyloxy methyl group, phenethyloxymethyl group and 
naphthylethyloxymethyl group, while the preferable exanrples of the substituent group are a hydroxy group, a nitro 

50 group, halogen atoms such as fluorine, chlaine, bromine and iodine, straight or branched Ci to C4 lower alkyl groups 
which may be substituted with halogen atom, such as methyl group, ethyl group, n-propyl group, n-butyl group, isopropyl 
group, sec-butyl group and t-butyl group, straight or branched Ci to C4 lower alkoxy groups, which may be substituted 
witii halogen atom, such as methoxy group, ethoxy group, n-propoxy group, n-butoxy group, isopropoxy group, sec- 
butcxy group and t-butoxy group. 

55 Further, tiie examples of a pharmaceuticaily acceptat)le salt are acid salts such as a chlorate and nitrate and alkali 
metal salts such as a sodium salt, potassium sail 

Furttier, according to the present invention, tiiere are provided a novel quinazoline derivative, and its pharmaceuti- 
caily acceptable salts, having the general fornriila (1*): 
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wherein, the ring A represents a benzene ring, a pyridine ring, a pyrrole ring or a pyrazole ring, m represents 0. 1 , or 2. 

X represents a hydroxy group, a nitro group, a halogen atom, a to C4 lower alkyi group which may be substituted 
with a halogen atom, a Ci to C4 lower alkoxy groip which may be substituted with a halogen atom or C7 to C12 

20 aralkyloxy group, or X together with the benzene ring which is shown as substituted with said X represents a group 
forming a naphthalene ring or a quinoline ring. 

and are the same or different and represent a hydrogen atom, a halogen atom, a Ci to C4 tower alkyl group 
which may be substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl group, a tetrazolyl group, 
a cartx>xyt group which may be esterified with a to C4 lower alkyl group or an allyl group, or a Ci to C4 lower 

25 alkoxy group which may be substituted with one or more substituent groups selected from the group consisting of 
a halogen atom, a morpholino group, a phenylpiperazinyl group, and a cartx}xyl group which nr^ay be esterified with 
a Ci to C4 lower alkyl group or an allyt groip, or R^ and R^ together with the benzene ring which is shown as sub- 
stituted with said R^ and R^, r^resent a group forming a naphthalene ring or a quinoline ring. 
Z represents a hydrogen atom, a to C4 lower alkyl group which may be substituted with a halogen atom, a C2 to 

30 C5 alkenyi group, an unsubstituted or substituted aralkyi group, an unsubstituted or substituted aromatic heterocy- 
clic alkyl group, a cartx>xymethyl group which may be esterified with a Ci to C4 lower alkyl group or an allyl group, 
a cartx)nylmethyl group which Is amidized with a primary or secondary or cyclic amine, an unsubsttuted or substi- 
tuted arylcart)onylmethyl group, or an unsubstituted or substituted aralkyloxymethyl group, 
when the ring A represents a benzene ring. Z represents a hydrogen atom and m represents 0, R^ and R^ do not 

35 simultaneously represent a hydrogen atom; 

when the ring A represents a benzene ring. Z represents a hydrogen atom, m represents 0 and one of R^ or R^ is 
a hydrogen atom, the other of R^ or R^ represents neither a methyl group nor a chlorine atom; 
and when the ring A represents a benzene ring. Z represents a hydrogen atom, m represents 1 and and R^ 
simultaneously represent a hydrogen atom. X does not represent a chlorine atom, useful as the above pharmaceu- 

40 tical composition, chymase inhibitor, and medicament for the prevention or treatment of cardiac and circulatory sys- 
tem diseases derived from the abnorn^l exacerbation of angiotensin II production. 

In tiie general formula (I*), the preferable examples of the halogen atom for X are fluorine, chlorine, bromine, or 
iodine. The examples of the lower alkyl group of the Ci to C4 lower alkyl group for X. which is substituted with a halogen 

45 atom, are straight chain alkyl groups such as a methyl group, ethyl group, n-propyl group and n-butyl group, and 
branched alkyl groups such as an isopropyl group, sec-butyl group and t-butyl group, and. while the examples of the 
halogen atom of the Ci to C4 lower alkyl group for X which is substituted with a halogen atom, are fluorine, chlorine, 
bromine and iodine. The examples of the lower alkoxy group of tiie Ci to C4 lower alkoxy group for X. which is substi- 
tuted with a halogen atom, are straight chain alkoxy groups such as a methoxy group, ethoxy group, n-propoxy group 

50 and n-butoxy group, and branched alkoxy groups such as an isopropoxy group, sec-butoxy group and t-butoxy group, 
while the examples of the halogen atom of the Ci to C4 lower alkoxy group for X, which is substituted witii a halogen 
atom, are fluorine, chlorine, bromine, and iodine. The examples of the C7 to C12 aralkyloxy group for X are a benzyloxy 
group, phenethyloxy group, phenylpropoxy group and naphthylethyloxy group, etc, preferably tiie benzyloxy group. 
The preferable examjples of the halogen atom for R"" or R^ are fluorine, chlorine, bromine, or iodine. The examples 

55 of the lower alkyl group of the Ci to C4 lower alkyl group for R^ or R^, which is substituted with a halogen atom, are 
straight chain alkyl groups such as a methyl group, ethyl group, n-propyl group and n-butyl group, and branched alkyl 
groups such as an isopropyl group, sec-butyl group and t-butyl group, while the examples of the halogen atom of ttie 
to C4 lower alkyl group for R^ or R^, which is sukjstrtuted with a halogen atom, are fluorine, chlorine, bromine, or iodine. 
The preferable exanrples of tiie to C4 lower alkyl group of the cartx>xyl group for R^ or R^. which may be esterified 
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with the Ci to C4 lower alkyi group or an allyl group, are straight chain alkyi groups such as a methyl group, ethyl group, 
n-propyl group and n-butyl group, and branched alkyi groups such as an isopropyl group, sec-butyl group and t-butyt 
group. The exanples of the alkoxy group of the Ci to C4 lower aikoxy group for or R^. which is sut}Stituted with one 
or more substituent groups selected from the group consisting of a halogen atom, a morpholino group, a phenyfpper- 

5 azinyl group, arvj a cartxsxyl group which may be esterified with a to C4 lower alkyi group or an allyl group, are 
straight chain alkoxy groups such as a methoxy group, ethoxy group, n-propoxy group and n-butoxy group and 
branched alkoxy groups such as an isopropoxy group, sec-butoxy group and t-butoxy group. The examples of the hal- 
ogen atom shown as the above substituent group, are fluorine, chlorine, bromine, or iodine and the preferable exanples 
of the Ci to C4 lower alkyf ^up of the carboxyl group which is esterified with a Ci to C4 lower alkyi group or an ally] 

10 group shown as the above substituent group, are a methyl group, ethyl group, n-prqsyi group, n-butyl group, and other 
straight chain alkyi groups and an isopropyl group, sec-butyl group, t-butyl group, and other branched alkyi groups. 

The examples of the lower alkyi group of the Ci to C4 lower alkyi group shown as Z which may be substituted with 
halogen, are straight chain alkyi groups such as a methyl group, ethyl group, n-propyl group and n-butyl group, and 
branched alkyi groups such as an isopropyl group, sec-butyl group and t-butyl group, while the examples of the halogen 

15 atom of the to C4 lower alkyi group which may be substituted with the halogen atom are fluorine, chlorine, bromine, 
or iodine. The examples of the C2 to C5 alkenyt group for Z are an allyl group, propenyl group, isopropenyl group, bute- 
nyl group, etc. 

The examples of the aralkyi group of an unsubstituted or substituted aralkyi group shown as Z are a C7 to C12 
aralkyl group, preferably a benzyl group, phenethyl group, phenylpropyl group, or naphthylethyi group. The preferable 

20 examples of the substituent group of an unsubstituted or substituted aralkyi group are a carboxyl group which may be 
esterified with a Ci to C4 lower alkyi group or an allyl group, a cyano group, a nitro group, a carbonyl group amklized 
with primary amine, an amine group which may be amidized with a cartxucylic add or an amino acid, and a guanidino 
group which may be substituted with a lower alkoxycarbonyl group. The examples of the lower alkyi group of the car- 
boxyl group, which may be esterified with a Ci to C4 lower alkyi group or an ally] group are straight alkyi groups such 

25 as a methyl group, ethyl group, n-propyl group and n-butyl group, and branched alkyi groups such as an isopropyl group, 
sec-butyl group and t-butyl group. The examples of the primary amine of the carbonyl group amidized with primary 
amine are a chain to C4 lower alkylamine or those which may be substituted with carboxyl group, such as. preferably, 
methylamtne, ethylamine. isopropylamine and cartx>xylmethylamine; amines having nfK)nocyclic or polycyclic aromatic 
hydrocartx}n group such as aniline and naphthylamine; amines having aromatic heterocyclic group such as aminopyri- 

30 dine, aminopyn'ole, and other The exarrples of the carboxylic add of the amine group which may be amklized with a 
cartx>xylic acki or an amino add are preferably C2 to C5 aliphatk; monocartxDxylic adds or aliphatic dicarboxylic acids 
such as pivalic add and succinic ackJ. while the examples of the amino acid are amino ackis, of which carboxyl group 
may be esterified or of which amine group may be amidized, such as L-aspartic add, a-0-t-butyl-N-t-butoxycart)onyl-L- 
aspartic add and other. The examples of the guanidino group which may be substituted with a lower alkoxycartx}nyl 

35 group are preferably a guadinino group which may be substituted with a Ca to C5 lower alkoxycariDonyl group such as 
a guanidino group and 2. 3-bis-t-butoxycarbonylguanidino group. 

The exanrples of the aromatic heterocydk; alkyi group of an unsubstituted or siisstituted aromatic heterocydic alkyi 
group shown as Z are thienylalkyi groups such as a 2-thenyl group and a 2-thienylethyl group, f urylalkyl groups such as 
a 2-furfuryl group and a 2-furylethyl group, pyrkJylalkyl groups such as a 2-pyrkJylmethyl group. 3-pyrklylmethyl group, 

40 4-pyridylmelhyl group and 4-pyridylethyl group, pyrimidinylalkyi groups such as a 5-pyrimidinylmethyl group, pyraziny- 
lalkyl groups such as a 2-pyrazinylmethyl group, pyridazinylalkyl groups such as a 3-pyridazinylmethyl group tetrazoly- 
laikyl groups such as a 5-tetrazolylmethyl group, isothiazolylalkyi groups such as a 4-isothiazolylmethyl group and a 5- 
isothiazolylmethyl group, thiazolylalkyi groups such as a 5-thiazolylmethyl group, oxazolylalkyi groups such as a 5-oxa- 
zolylmethyl group, and isoxazolylalkyi groups such as a 4-isooxazolylmethyl group and 5-isoxazolylmethyl group. The 

45 preferable examples of the substituent group of an unsubstituted or substituted heterocyclic alkyi group, are C-i to C4 
lower alkyi groups such as a methyl group and ethyl group, and to C4 cartx)xyl lower alkyi groups such as a cartx)x- 
ylmethyl group and cartx)xylethyl group. 

The exarrples of the k>wer alkyi group of the cartx)xymethy1 group which may be esterified with a to C4 lower 
alkyi group or an allyl group shown as Z are straight chain alkyi groups such as a methyl group, ethyt group, n-propyl 

50 group and n-butyl group, and branched alkyi groups such as an isopropyl group, sec-butyl group and t-butyl group. 

The examples of the primary amine of the cart)ony1methyl group which may be amidized with primary or secondary 
or cydic amine shown as Z are chain Ci to C4 lower alkylamines a those which may be substituted with a carboxyl 
group such as preferably methytamine, ethylamine, isopropylamine and carboxylmethylamine, and amines having 
monocydic saturated hydrocartx)n group such as a cyclohexylamine, and amines having monocyclic or polycyclic aro- 

55 matic hydrocartwn group such as aniline, a benzylamtne and a naphthylamine. and amines having aromatic heterocy- 
clic group such as an aminopyridine, an aminomethylpyrkiine, an aminopynole, an aminopyrimidine, an aminoindole 
and aminoquinoline, wherein the amines having aromatic hydrocart>on group or aromatic heterocyclic group may have 
on its ring one or more substituent such as 
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1) hydroxy group, 

2) ■0P0{0H)2. 

3) amino group. 

4) Qxo group, 

5 5) halogen atom. 

6) carboxyl group, which may be esterif ied with Ci to C4 lower alkyi group such as a methyl group, an ethyl group, 
an Isopropyl group and a t-txityt group, or an ally! group, 

7) straight chain or branched to C4 lower alkoxy group such as a methoxy group, an ethoxy group, a n-propoxy 
group and t-butoxy group, which may be substituted with a cartxjxyl group; which may be esterif ied with a to C4 

10 lower alkyt group such as a methyl group, an ethyl group, an isopropyl group and a t^xjtyl group, or an ally! group. 

8) straight chain or branched Ci to C4 lower alkyI groips such as a methyl group, an ethyl groip. a n-propyl group, 
a n-butyl group, an isopropyl group, a sec-butyl group, and t-butyl group, which may be substituted. 

Further, the preferable exanrples of the substituent of the to C4 lower alkyI group, which may be substituted, of 
15 the above 8), 

a) a cartx)xyl group, which may be esterified with to C4 lower alkyt group such as a methyl group, an ethyl group, 
an isopropyl group and a t-bu^ group, or an ally! group, 

b) piperadinyl group, which may be N-substituted with carboxy group which is esterified with to C4 lower alkyI 
20 group such as a methyl groip. an ethyl group, an isopropyl group and a t-butyl group, or an allyl groip, 

c) morpholino groip, and 

d) amino group which may be amidized with cartxsxylic add or amino ackl 

The examples of the cartjoxylic acid of amino group of the above d), which may be amidized with cartxwylic acid or 
25 amino add. are preferably C2 to C5 aliphatic mono- or di- cartxsxylic acids such as pivalic acid and sucdnic acid, while 
the examples of the amino add are amino ackls of which carboxyl group may be esterified or of which amino group may 
be amidized. such as a L-aspartic acid, an a-0-t-butyl-N-t-butoxycartx)nyl-L-aspartic add, and a p-O-t-butyl-N-t-butox- 
ycartxwiyl-L-aspartic acid. Further, the amine having aromatic heterocydic group may have the nitrogen atom on its 
ring, which may be substituted with to C4 tower alkyl group such as a methyl group, and an ethyl group, or carboxy 
30 lower alkyl groi^. which may be esterified. si«h as a carboxylmethyl group and a t-butoxy carbonylmethyl group. 

The examples of the secondary amine of the carbonylmethyl group shown as Z. which is amidized with primary or 
secondary or cydic amine are cfi-lower alkylamines such as a dimethylamine and diethylamine. The examples of the 
cydic amine of the cartx)nylmethyl group shown as Z. which is amidized with primary or secondary or cydic amine are 
pyrrolidine and piperidine. 

35 The exanples of the arylcartxjnyimethyl group of the unsubstituted or substituted arytcarbonylmethyi group shown 
as Z are a phenylcartjonylmethyl group and a naphthylcartwnylmethyl group, while the preferable examples of the sub- 
stituent group are a hydroxy group, a nitro group, halogen atoms such as fluorine, chlorine, bromine and Iodine, straight 
or branched Ci to C4 lower alkyl groups, which may be substituted with halogen atom such as methyl group, ethyl 
group, n-propyl group, n-butyl group, isopropyl group, sec-kxjtyl group and t-butyl group, straight or branched Ci to C4 

40 lower alkoxy groups, which may be substituted with halogen atom, such as methoxy group, ethoxy group, n-propoxy 
group, n-butoxy group, isopropoxy group, sec-butcocy group and t-butoxy group. 

The examples of the aralkyloxymethyl group of the unsubstituted or substituted aralkytoxymethyl group shown as 
Z. are preferably Ce to C13 aralkyloxymethyl groups such as a benzyloxy methyl group, phenethytoxymethyl group and 
naphthylethyloxymethyl group, while the preferable examples of the substituent group are a hydroxy group, a nitro 

45 group, halogen atoms such as fluorine, chlorine, bromine and iodine, straight or branched Ci to C4 lower alkyl groups 
which may be substituted with halogen atom, such as methyl group, ethyl group, n-propyl group, n-butyl group, isopropyl 
group, sec-butyl groip and t-t>utyl group, straight or branched Ci to C4 lower alkoxy groups, which may be substituted 
with halogen atom, such as methoxy group, ethoxy group, n-propoxy group, n-butoxy group, isopropoxy group, sec- 
butoxy group and t-butoxy group. 

50 Further, the examples of a pharmaceutically acceptable salt are acid salts such as a chlorate and nitrate and alkali 
metal salts such as a sodium salt, potassium salt. 

Further, according to the present invention, there is provided a novel quinazoline derivative, and its pharmaceuti- 
cally acceptable salts, having the general formula (1a): 

55 
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5 



X 




(la) 



10 



O 



15 



wherein. X represents a hydroxy group, a nitro grotp. a halogen atom, a Ci to C4 lower alky! group which may 
be substituted with a haUogen atom, a to C4 lower alkoxy group which may be substituted with a halogen atom, or a 
C7 to 0^2 aralkyloxy group, a X, together with the benzene ring which is shown as substituted with said X, represents 
a group forming a naphthalene ring or a quinoline ring. 



and r2 are the same or different and represent a hydrogen atom, a halogen atom, a Ci to C4 lower alky! group 
which may be substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl group, a tetrazolyl group, 
a cartx>xyl group which nr^ be esterified with a Ci to C4 lower alkyi group or an allyl group, or a to C4 lower 
alkoxy group which may be substituted with one or more substrtuent groups selected from the group consisting of 

25 a halogen atom, a morpholino groip. a phenylpiperazinyl group, and a carboxyf group which may be esterified with 
a to C4 lower aikyi group or an allyl group, or. and R^ together with the benzene ring which is shown as sub- 
stituted with said R^ and R^ represent a group forming a naphthalene ring or a quinoline ring. 
Z represents a hydrogen atom, a to C4 lower alkyI group which may be substituted with a halogen atom, a C2 to 
C5 alkenyl group, an unsubstituted a substituted aralkyi group, an unsubstituted or substituted aromatic heterocy- 

30 die alkyl group, a carboxymethyl group which may be esterified with a Ci to C4 lower alkyt group or an ally! group, 
a cartx)nylmethy1 group which is amidized with a prin^ry or secondary or cyclic amine, an unsubstituted or substi- 
tuted arylcarbonylmethyl group, or an unsubstituted or substituted aralkyloxymethyl group, useful as the above 
pharmaceutical composition, chymase inhibitor, arxJ medicament for the prevention or treatment of cardiac and cir- 
culatory system diseases derived from abnormal 6xaceft>ation of angiotensin II production and a pharmaceutical 

35 composition, chymase inhibitor, and medicament for the prevention or treatment of cardiac and circulatory system 
diseases derived from abnormal exacerbation of angiotensin II production containing the same as effective ingre- 



In general formula (1 a), the preferat)le examples of the halogen atom for X are fluorine, chlorine, bromine, or iodine. 

40 The examples of the lower alkyl group of the Ci to C4 lower alkyt group for X, which is substituted with a halogen atom, 
are straight chain alkyl groups such as a methyl group, ethyl group, n-propyl group and n-butyl group, and branched 
alkyl groups such as an isopropyl group, sec-butyl group and t-butyl group, and, while the examples of the halogen atom 
of the Ci to C4 lower alkyl group for X which is substituted with a halogen atom, are fluorine, chlorine, bromine and 
iodine. The examples of the lower alkoxy group of the to C4 lower alkoxy group for X, which is substituted with a hal- 

45 ogen atom, are straight chain alkoxy groups such as a methoxy group, ethoxy group, n-propoxy group and n-butoxy 
group, and branched alkoxy groups such as an isopropoxy group, sec-butoxy group and t-butoxy group, while the exam- 
ples of the halogen atom of the Ci to C4 lower alkoxy group for X, which is substituted with a halogen atom, are fluorine, 
chlorine, bromine, and iodine. The examples of the C7 to C12 aralkyloxy group for X are a benzyloxy group, phenethyl- 
oxy group, phenylpropcxy group and naphthylethyloxy group, etc, preferak)ly the benzyloxy group. 

so The preferable examples of the halogen atom for R^ or are fluorine, chlorine, bromine, or iodine. The examples 
of the lower alkyl group of the Ci to C4 lower alkyl group for R^ or R^, which is substituted with a halogen atom, are 
straight chain alkyl groups such as a methyl group, ethyl group, n-propyi group and n-butyl group, and branched alkyt 
groups such as an isopropyl group, sec-butyl group and t-butyl group, while the examples of the halogen atom of the Ci 
to C4 lower alkyl group for R^ or R^, which is substituted with a halogen atom, are fluorine, chlorine, bromine, or iodine. 

55 The preferable examples of the Ci to C4 lower alkyl group of the carboxyl group for R^ or R^. which may be esterified 
with the Ci to C4 lower alkyl group or an allyl group are straight chain all^l groups such as a methyl group, ethyl group, 
n-propyl group and n-butyl group, and branched alkyi groups such as an isopropyl group, sec-butyl group and t-butyl 
group. The examples of the alkoxy group of the Ci to C4 lower alkoxy group for R^ or R^. which is sut>stituted with one 
or more substituent groups selected from the group consisting of a halogen atom, a morpholino group, a phenylpiper- 



20 
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azinyl group, and a cartx)xyl group which may be esterrfied with a to C4 lower alky! group or an ally! group, are 
straight chain alkoxy groups such as a methoxy group, ethoxy group, n-pr(^x)xy group and n-butoxy group, and 
branched alkoxy groups such as an isopropcxy group, sec-butoxy group and t-butoxy group. The examples of the hal- 
ogen atom shown as the above substituent group, are fluorine, chlorine, bromine, or iodine and the preferable exanples 

5 of the Ci to C4 lower alkyi group of the cartx»yl group which is esterified with a Ci to C4 lower alkyi group or an allyl 
group shown as the above substituent group, are a methyl group, ethyl group, n-propyl group, n-butyl group, and other 
straight chain alkyi groups and an isopropyl groip. sec-butyl group, t-butyl group, and other branched alkyi groups. 

The exanples of the lower alkyi group of the Ci to C4 lower alkyi group shown as Z which may be substituted with 
halogen, are straight chain alkyl groups such as a methyl group, ethyl group, nijropyl group and n-butyl group, and 

TO branched alkyl groups such as an isopropyl group; sec-butyl group and t-butyl group, while the examples of the halogen 
atom of the Ci to C4 lower alkyl group which may be substituted with the halogen atom are f luaine. chlorine, bromine, 
or iodine. The examples of the C2 to C5 alkenyl group for Z are an allyl group, propenyl group, tsopropenyl group, bute- 
nyl group, etc. 

Ttie examples of the aralkyi group of an unsubstituted or substituted aralkyi group shown as Z are a C7 to 0^2 

15 aralkyi group, preferably a benzyl group, phenethyl group, phenylpropyl group, or naphthylethyl group. The preferable 
examples of the substituent group of an unsubstituted or substituted aralkyi group are a cartKiocyl group which may be 
esterified with a Ci to C4 lower alkyl group or an allyl group, a cyano group, a nitro groip. a carbonyl group amidized 
with prinrary amine, an amine group which may be amidized with a cart>Qxylic acid or an amino actd, and a guanidino 
group which may be substituted with a lower alkQxycartx>nyl groupi The examples of the lower alkyl group of the car- 

20 boxyl group, which may be e^erified with a to C4 lower alkyl group or an allyl group are straight alkyl groups such 
as a methyl group, ethyl group, n-propyl group and n-butyl group, and branched alkyl groups such as an isopropyl group, 
sec-butyl group and t-butyl group. The examples of the primary amine of the cartwnyl group amidized with primary 
amine are a chain to C4 lower alkylamine or those which may be substituted with cartxjxyf group, such as, preferably, 
methylamine. ethyiamine. isopropylamine and caiboxylmethylamine; amines having monocyclic or polycydic aromatic 

25 hydrocart)on group such as aniline and naphthyiamine; amines having aromatic heterocyclic group such as aminopyri- 
dine. aminopyrrole. and other. The examples of the carfooxytic add of the anrtine group which may be amidized with a 
carboxylic ackl or an amino add are preferably C2 to C5 aliphatic nfX)nocarboxylic adds or aliphatic dicarboxylic adds 
such as pivalic add and sucdnic add. while the examples of the amino acid are amino adds, of which cartx)xyt group 
may be esterified or of which amine group may be amicfized. such as L-aspartic add. a-0-t-txjtyl-N-t-butoxycartx)nyl-L- 

30 aspartic add and other. The examples of the guanidino group which may be substituted witii a lower alkoxycart>onyl 
group are preferably a guadinino group which may be substituted with a 62 to C5 lower alkoxycart)onyl group such as 
a guanidino group and 2. 3-bls-t-butoxycarbonylguanidino group. 

The examples of the aromatic heterocydic alkyl group of an unsubstituted or substituted aromatic heterocyclic alkyl 
group shown as Z are thienylalkyi groups such as a 2-thenyl group and a 2-thienyletiTyl group, f urylalkyi groups such as 

35 a 2-furfuryl group and a 2-furylethyl group, pyridylalkyi groups such as a 2-pyridylmethyl group, 3-pyridylmethyl group. 
4-pyridylmethyl group and 4-pyrWylethyl group, pyrimidinylalkyl groups such as a 5-pyrimidinyImethyl group, pyraziny- 
lall^l groups such as a 2-pyrazinylmetiiyl group, pyridazinylalkyi groups such as a 3-pyridazinylmethyl group tetrazdy- 
lalkyl groups such as a S-tefrazolylmethyl group. IsothiazolylalkyI groups such as a 4-isotiiiazolylmethyl group and a 5- 
isothiazolylmethyl group, thiazolytalkyi groups such as a 5-thiazolylmethyl group, oxazolylalkyi groups such as a 5-oxa- 

40 zolyimethyl group, and isoxazolylalkyi groups such as a 4-isooxazolylmethyl group and 5-isoxazolylmetiiyl group. The 
preferable examples of the substituent group of an unsubstituted or substituted heterocyclic alkyl group, are Ci to C4 
lower alkyl groups such as a methyl group and ethyl group, and Ci to C4 cartwxyl lower alkyl groups such as a carbox- 
ylmethyl group and cartxwylethyl group. 

The examples of the lower alkyi group of the cartwxymethyl group which may be esterrfied with a Ci to C4 lower 

45 alkyl group or an ally) group shown as Z are straight chain alkyl groups such as a methyl group, ethyl group, n-propyl 
group and n-butyl group, and branched alkyl groups such as an isopropyl group, sec-butyl group and t-butyl group. 

The examples of the prinrwry amine of the carbonylmethyl group which may be amidized with primary or secondary 
or cydic amine shown as Z are chain Ci to C4 lower alkylamines or those which nrwy be substituted with a cartwxyl 
group such as preferably methylamine. ethyiamine. isopropylamine and cartxjxylmethylamine. and amines having 

so monocydic saturated hydrocartxxi group such as a cydohexylamine. and amines having monocyclic or polycydic aro- 
matic hydrocarbon group such as aniline, a benzyiamine and a naphthyiamine. and amines having aromatic heterocy- 
clic group such as an aminopyridine. an aminomethylpyridine. an aminopynole. an aminopyrimidine, an aminoindole 
and aminoquinoline. wherein the amines having aromatic hydrocartwn group or aromatic heterocyclic group may have 
on its ring one or rTX>re substituent such as 

55 

1) hydroxy group. 

2) •0P0{0H)2. 

3) amino group, 

4) 0x0 group, 
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5) halogen atom, 

6) cartxixyt groi^), which may be esterif led with to C4 lower alkyl group such as a methyl group, an ethyl group, 
an isopropyl group and a t-butyl group, or an allyl group. 

7) straight chain or branched to C4 low^ alkoxy group such as a methoxy group, an ethoxy group, a n-propoxy 
5 group and t-butoxy group, which may be substituted with a cartxixyl group, which may be esterified with a to C4 

lower alkyl grojp such as a methyl group, an ethyl group, an isopropyl group and a t-butyi group, or an allyl group. 

8) straight chain or branched to C4 lower alkyl groups such as a methyl group, an ethyl group, a n-propyl group, 
a n-butyt group, an isopropyl group, a sec-butyl group, and t-butyl group, which may be sut)stituted. 

10 Further, the preferable examples of the substituent of the Ci to C4 lower alkyl group, which may be substituted, of 
the above 8), 

a) a cartxixyl groip. which may be esterified with Ci to C4 lower alkyl group such as a methyl group, an ethyl group, 
an isopropyl group and a t-butyl group, or an allyl group, 
IS b) piperadinyt group, which may be N-substituted with cartxixy group which is esterified with to C4 tower alkyl 
group such as a methyl group, an ethyl group, an isopropyl group and a t-butyl group, or an ally! group, 

c) nwrpholino group, and 

d) amino group which may be amidized with cartx>xylic acid or amino acid 

20 The exanples of the cartxjxylic acid of amino group of the above d). which may be amidized with carboxylic acid or 
amino add, are preferably C2 to C5 aliphatic mono- or di- carboxylic acids such as pivalic acid and succinic acid, while 
the examples of the amino add are amino adds of which cartxixyl group may be esterified or of which amino group may 
be amidized. such as a L-aspartic add. an a-O-t-butyl-N-t-butoxycarbonyl-L-aspartic acid, and a p-O-t-butyi-N-t-butox- 
ycaftx)nyl-L-aspartic acid. Further, the amine having aromatic heterocydic group may have the nitrogen atom on its 

25 ring, which may be substituted with Ci to C4 lower alkyl group such as a methyl group, and an ethyl group, or cartjoxy 
lower alkyl group, which may be esterified, such as a carboxylmethyl group and a t-butoxy cart)onylmethyl group. 

The examples of the secondary amine of the carbonylmethyl group shown as Z. which is amidized with primary or 
secondary or cyclic amine are di-lower alkylamines such as a dimethylamine and diethylamine. The examples of the 
cyclic amine of the cartx)nylmethyl group shown as Z. which is amidized with primary or secondary or cydic amine are 

30 pyn-olidine and piperidine. 

The examples of the arylcartx>nylmethyl group of the unsubstituted or substituted arylcartx)nylmethyl group shown 
as Z are a phenylcarbonylmethyl group and a naphthylcaitx)nylmethyl group, while the preferable examples of the sub- 
stituent group are a hydroxy group, a nitro group, halogen atoms such as fluorine, chlorine, bromine and iodine, straight 
or branched Ci to C4 lower alkyl groups, which may be substituted with halogen atom such as methyl group, ethyl 

35 group, n-propyl group, n-butyl group, isopropyl group, sec-butyl group and t-butyl group, straight or branched Ci to C4 
lower alkoxy groups, which may be substituted with halogen atom, such as methoxy group, ethoxy group, n-propoxy 
group, n-butoxy groip. isopropoxy group, sec-butoxy group and t-butoxy group. 

The examples of the aralkyloxymethyl group of the unsubstituted or substituted aralkyloxymethyl group shown as 
Z, are preferably C3 to C13 aralkyloxymethyl groups such as a benzyloxy methyl group, phenethyloxymethyl group and 

40 naphthylethyloxymethyl group, while the preferable examples of the substituent group are a hydroxy group, a nitro 
group, halogen atoms such as fluorine, chlaine, bromine and iodine, straight or branched Ci to C4 lower alkyl groups 
which may be substituted with halogen atom, such as methyl group, ethyl group, n-propyl group, n-butyl group, isopropyl 
group, sec-butyl group and t-butyl group, straight or branched Ci to C4 lower alkoxy groups, which may be substituted 
with halogen atom, such as methoxy group, ethoxy group, n-propoxy group, n-butoxy group, isopropoxy group, sec- 

45 butoxy group and t-butoxy group. 

Further, the examples of a pharmaceutically acceptable salt are acid salts such as a chlorate and nitrate and alkali 
metal salts such as a sodium salt, potassium salt. 

Among the quinazoline derivatives of general formulae (1), (1*), and (la) of the present invention, the compounds 
where both of and are other than a carboxyl group and Z is a hydrogen atom, an unsubstituted or substituted aro- 
se matic heterocydic alkyl group, or an unsubstituted or substituted aralkyl group may be synthesized for example by the 
Synthesis Method (A) or Synthesis Method (B) shown below. 

Synthesis Method (A) 
55 A compound having the formula (2): 
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5 




wherein, and represent the same as defined above except for a cartxixyl group, or 
the formula (2a): 



15 



20 




(2a) 



wherein. and R^ represent the same as defined above except for a cartxixyl group, is allowed to react with a 2-ami- 
nobenzoate derivative having the formula (3): 

25 



30 




35 wherein, X and m represent the same as defined atx)ve, Z* represents a hydrogen atom, an unsubstituted or sut>stituted 
aralkyt group or an unsubstituted or substituted aromatic heterocyclic alky! group, or 
the formula (3a): 



40 



45 




(3a) 



wherein, X represents the same as defined above, T represents a hydrogen atom, an unsubstituted or substituted 
aralkyt group, or an unsubstituted or substituted aromatic heterocyclic alkyi group using, for example, the method 
50 desCTibed in Japanese Unexamined Patent Publication (Kokai) No. 6-199839, to obtain a compound having the formula 
(4'): 



55 



12 



EP0795 548A1 



10 




(4') 



wherein, X and m represent tfie same as defined above. and represent the same as d^tned above except for a 
15 cartxsxyt group. Z represents a hydrogen atom, an unsubstituted or substituted arafkyi group, or an unsubstituted or 
substituted aromatic heterocyclic alkyt group, and R^ represents a methyl group or ethyl group, 
or the formula {4'a): 



20 



25 



30 



35 



8 



wherein, X represents the same as defined above, and represent the same as defined above except for a car- 
tx>xyl group. Z' represents a hydrogen atom, an unsutKtituted or sutjstituted araikyi group or an unsubstituted or sub- 
stituted aromatic heterocyclic alkyi group, and R^ represents a methyl group or ethyl groip, then this is hydrolyzed by 
an alkali to make a urea derivative having the formula (4): 



40 



45 




(4) 



CO2H 



wherein, X and m represent the same as defined above, R^ and R^ represent the same as defined above except for a 
50 cartx>xyi group, Z' represents a hydrogen atom, an unsubstituted or substituted araikyi group, or an unsubstituted or 
substituted aromatic heterocyclic alkyI group or 
the formula {4a): 
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5 




(4a) 



10 




C02H 



15 wherein. X represents the same as defined above. arKi represent the same as defined above except for a car- 
boxyl group. Z r^resents a hydrogen atom, an unsubstituted or substituted aralkyi group, or an unsubstituted or sub- 
stituted aronrtatic heterocyclic alkyi group, then for exanrple carbonyldiimidazde (hereinafter referred to as CDt) is used 
to dose the quinazollne ring. 

The compound having the formula (2) or (2a) used in this reaction may indude a commerdally available one or one 

20 synthesized by a known method. For example, a compound synthesizable from a corresponding sulfonamkie derivative 
using chlorosulfbnylisocyanate by the method of synthesis described in European Patent No. 0269141 may be used. 
For exarrple, benzenesuHbnylisocyanate. 4-chlorobenzenesulfonylisocyanate. 2-chlorobenzenesulfonylisocyanate. 4- 
fluorobenzenesuKonytlsocyanate. 2.&<lichlorobenzenesutfbnylisocyanate. 2,6<fichlorobenzenesulfonylisocyanate. 4- 
chloro-2-fluorobenzenesulfbnyiisocyanate, p-toluenesulfbnylisocyanate, 3.4-dimethyfbenzenesulfonylisocyanate, 4-trif- 

25 luoromethytbenzenesuKonylisocyanate. 4-nitrobenzenesuH6nylisocyanate. 3-cyanobenzenesulfonylisocyanate. 4- 
cyanobenzenesulfonyllsocyanate. 4-methoxybenzenesuHbnyiisocyanate. 3.4-dlmethoxybenzenesulfbnyllsocyanate. 3- 
ailyloxycartwnylbenzenesulfonylisocyanate. 4-allyloxycarlx)nylbenzenesuKonylisocyanate, 4-methoxycart)onyibenze- 
nesulfbnylisocyanate. 4-(2-ailyIoxycarbonylethyl)benzenesulfonylisocyanate. 4-(3-ethyloxycartx)nylpropQxy) benze- 
nesuHbnylisocyanate, 1 -methyt-4-ethQxycart)onylpyrazol-5-sulfbnyllsocyanate, etc. may be used. 

30 The 2-aminobenzoic acki derivative having the formula (3) or the formula (3a) used in this reaction may include a 
commerdally available one or one synthesized by a known method. For example, 2-aminobenzdc acid and derivatives 
thereof having, as its substituent group (X)m or X, a 4-chloro group. 4-f luoro group. 5-fluoro group, 5-chloro group. 5- 
trifluoromethyl group, 6-methyl group. 5-methyl group, 3-methyl group. 4-methyl groL|), 4-ethyI group. 5-ethyl group, 4- 
n-prdpyl group. 5-n-propy! group. 4-iso-propyl group. 5-iso-propyl group, 3-methQxy group. 4-methoxy group. 5-methoxy 

35 group, 4-ethoxy group. 5-ethoxy group. 4-nitro group, 5-nitro group, 3.4-dimethyl group, 3,4-dimethoxy group, 4,5- 
dimethoxy group. 3,4-diethoxy group, 4,5-diethoxy group. 4-benzyloxy group or 5-benzyloxy group, and 3-amino-2- 
naphthalic acid etc. may be used. 

Further, the compounds having the formula (3) or the formula (3a) where 2' represents an unsubstituted or substi- 
tuted aralkyi group, or an unsubstituted or substituted aromatic heterocydic alkyI group, may be obtained by reductiveiy 

40 N-alkylating a compound having the formula (3) or the formula (3a) where Z* represents hydrogen, using an aryialde- 
hyde or aromatic heterocyclic aWehyde. The arylaklehyde or aromatic heterocyclic aldehyde used in the above method 
may include a commercially available one or one synthesized by a known method. For example, 2-allylQxycarbonyiben- 
zaidehyde. 2-pyridinecarboxyaWehyde, 3-pyridinecaibQxyaldehyde. 4-pyrtdinecarbQxyaWehyde. 2-furancarboxyalde- 
hyde. 2-thiophencartx)xyaldehyde, Sijyrimidinecartxwyaldehyde, 2-pyradlnecarboxyaldehyde, 3- 

45 pyridazinecarlwxyaWehyde. 5-tetrazolecart>oxyaldehyde, 4-isothiazolecarboxya)dehyde, 5-isothiazolecartx)xyalde- 
hyde, S-thiazolecarboxyaldehyde, 5-oxazolecarbQxyaWehyde, 4-isoxazolecaft)oxyaldehyde. 5-isoxazolecartK)xyalde- 
hyde, etc. may be used. 

The reaction for closing the quinazoline ring from the urea derivative of the formula (4) or (4a) may be performed 
using an aprotic solvent, for example, ether solvents such as tetrahydrofuran and dioxane, halogen solvents such as 
50 methylene chloride or dimethylformamide etc. at a temperature of -50*»C to WC. preferably -20<*C to room temperature. 
Further, for the ring closing reaction, an ordinary dehydrocondensation agent, for example, carbonyWiimidazole, DCC, 
and similar cartxxJiimide compounds, nmxed acid anhydrides, etc. may be used. 

Synthesis Method (B) 



55 



A compound having the formula (5): 
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H2NO2S j- A I 



(5) 



TO 



wherein. and represent the same as defined above except for a cartx)xyf group or 
thefanuila (5a): 



15 



20 




(5a) 



wherein. R^ and R^ r^resent the same as defined above except for a cartx>xyl group 
25 and a 2-aminobenzoic acid ester derivative having the formula (6) : 



30 



35 



{X)m 




(6) 



CO2CH3 



40 



45 



wherein. X and m represent the same as defined above and Ph represents a phenyl group or 
the formula (6a): 



Ph 



(6a) 



CO2CH3 



so 



55 



wherein, X represents the same as defined above and Ph represents a phenyl group 

are condensed using, for example. 1.8-diazabicyclo[5.4.0l-7-undecene (hereinafter referred to as DBU) to form 
a urea derivative methyiester. then this is saponified by an alkali to derive the urea derivative having the formula (4) or 
the formula (4a). then in the same way as in Synthesis Method (A) the quinazoline ring is closed. 

The compound of the formula (5) or (5a) used in this reaction may include a commercially available one or one syn- 
thesized by a known method. For example, 8-quinoline sulfonamide, 4-toluenesulfonamide. 2-cyanobenzenesulfona- 
mide, 4-chloro-2-cyanobenzenesulfonamide, 4-aminobenzenesulfonamide. 4-acetylbenzenesulfonamide. 4-(5- 
tetrazole)benzenesulfonamide, 3-pyridinesulfonamide. 2-pyrrolesulfonamide. 1-methyl-2-pyrrolesulfonamide, 3-methy!- 
4-imidazolesulfonamide, 4-(3-pyrazolyl)benzenesulfonamide, 4-[2-(4-phenyl-1-piperazinyOethyloxy]l)enzenesulfona- 
mide. 4-[2-(1 -morpholyl)ethylQxy]benzenesutfonamide, 4-[2-(1 -pyrrolidinyi)ethyloxy]benzenesulfonamide, 4-[2-(1 -plper- 
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izinyi)ethylQxy]benzenesutfonamide, etc. may be used. 

The 2-aminobenzoic add ester derivative of the fbrmula (6) or (6a) used in this reaction may include one which is 
commercially available or known or can be synthesized by known methods, for example, methyl 4-chloro-2-phenoxycar- 
bonylaminobenzoate. ethyl 4-chtoro-2-phenoxycarbony1aminobenzoate. methyl 2-phenoxycartx)nylaminobenzoate, 
5 ethyl 2-phenoxycarbony1aminobenzoate. etc. 

The reaction for causing condensation of the compound having the formula (5) or (5a) and the 2-aminobenzoate 
derivative having the formula (6) or (6a) to obtain a urea derivative methytester may be performed using an aprotic sol- 
vent, for example, ether solvents such as tetrahydrofuran and dioxane, halogen solvents such as methylene chloride, 
or dimethylformamide, etc. at a temperature of -50''C to SC'C, preferably -20<'C to room temperature. Further, as the 
10 base used in the condensation reaction, organic strong bases such as DBU, inorganic bases such as potassium car- 
bonate, sodium cartx)nate, potassium hydroxide and sodium hydroxide, or lithium bases such as sodium hydride can 
be used. 

In the reaction for saponification by an alkali of the resultant urea derivative methylester to obtain the formula (4) or 
(4a) urea derivative, the usual hydrolysis conditions for esters may be used. 

15 ' AnfK)ng tiie quinazoline derivatives having the famula (1). (1*). and (1a), compounds where Z represents a to 
C4 lower alkyi group which may be substituted witii halogen, a 62 to C5 alkenyt group, an unsubstituted or substituted 
aralkyi group, an ur^ubstituted or substituted arylcaibonylmethyl group, or an unsubstituted or substituted aralky- 
loxymettiyl group, can. for example, be synthesized by ti-eating the compound where Z represents a hydrogen atom, 
synthesized in accordance with the above-mentioned Synthesis Method (A) a (B), to alkylation, alkenylation, aralkyta- 

20 tion, arylcartx)nylm6thylation. or aralkyloxymethylation using sodium hydride and a halogenated alkyl. halogenated 
alkenyl. hatogenated aralkyi, halogenated arylcart)onylmethyf, or halogenated aralkyloxymetiiyl. 

Among the abcve-mentioned compounds, those compounds where Z is a pyridylalkyi group and among the com- 
pounds where Z is a carbonylmethyl group which is amidized with a primary or secondary or cydic amine, the com- 
pounds where the primary amine is an amine having aromatic heterocydic group can have the nitrogen atom on the 

25 ring quaternized by a usual technique using alkylating agents such as a hak)genated alkyl and a halogenated acetic 
acid ester. 

Further, the substituent group represented by Z in the compounds obtained above may further be suitably modified 
by known methods. Fa exanrple, among the compounds where the above-mentioned Z is cartxxiylmethyl group 
amidized with a primary or secondary or cydic amine when Z is a cartxxiylmethyl group, which is amidized with amine 
30 having an aromatic hydrocartx)n group and there is a hydroxy group as the substituent group on its ring, N.N'^iethyl- 
1.5-dihydro-2,4,3-benzocfioxaphosphepin-3-amtne and other phosphatizing agent may be used to make a phosphoric 
acid ester. 

Note that tiie above reaction may be performed while protecting the functional groups not involved in tiie reaction. 
For exannple, it may be performed by the step of introdudng a cart)0xym6tiTy1 group into a compound where Z is a hydro- 
35 gen atom, a step of introducing an amidized cartx)nylmethyl group, a step of quaternizing the nitrogen atom, and a step 
of introdudng a phosphate group. 

Further, the protective group used above may be renfx>ved by using chemical reduction, catalytic reduction, or an 
ordinary agent for renfX)ving protection in accordance with the type of the protective group. For example, when the pro- 
tective group Is a t-butyl group or t-butoxycart>onyl group, trifluoroacetic acid may be used, white when the protective 
40 group is an allyl group, tetrakis (triphenylphosphine) palladium(O) and other palladium catalysts may be used. 

Among the quinazoline derivatives having the fbrmula (1), (1 *). and (1a), compounds where one of R'' or or both 
of R^ 6md R^ are cartx)xyt groups, for example, can be syntiiesized from conrtpounds syntiiesized according to tiie 
above Synttiesis Method (A) or Synthesis Mettiod (B) where one of R^ or or both of R^ and R^ are an allyloxycarb- 
onyl group by deallylation. 

45 Further, tiie pharmaceutlcally acceptable salts of the compound according to the present invention can be obtained 
by making add salts or alkali metal salts by the ordinary method. 

The chymase inhibitive activity shown by the quinazoline derivatives of the present invention was determined by 
measuring the rate of conversion of Ang I to Ang II using human heart chymase refined by tiie method of Urata et al. 
(see previous reference) and using the method desaibed in that reference (Evaluation Example 1). At the same time, 

50 further, ttie inhibitive activities on tiie serine protease cathepsin G (Evaluation Example 2) and a-chymotrypsin (Evalu- 
ation Example 3) were measured. As shown in Table I and Table II. the quinazoline derivatives of the present invention 
show various sti'engths of enzyme inhibitive activity with respect to these three types of enzymes. That is, it became 
clear tiiat by combining In ttie formula (1) , X. R\ R^. Z, and m in various ways, chymase inhibitors witii various enzyme 
inhibitive spectrums could be obtained. 

55 To use the effective ingredient of the present invention as a pharmaceutical preparation for the prevention or treat- 
ment of cardiac and drculatory system diseases derived from tiie abnormal exacerbation of Ang 11 production, one or 
more of the compounds of the present invention may be mixed and formed into a form suited to the method of admin- 
istration by an ordinary method. Examples of preparation forms for aal administi-ation include capsules, tablets, gran- 
ules, fine granules, syrups, dry syrups, and other preparations, while examples of preparation forms for non-oral 
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administration include injections and besides suppositories such as rectal suppositories and vaginal suppositories, 
transnasal preparations such as sprays and ointments, and percutaneous preparations such as tapes for percutaneous 
absorption. Further, in order to enhance the effects of the effective ingredients of the present invention. ACE inhibitors 
such as alacepril. captopril. diazaprll. which are being clinically applied may be used jointiy. 

5 The clinical dose of the compound of the present invention varies according to the diseased condition, degree of 
seriousness, age. presence of complication, etc. and also varies according to its preparation form. In the case of oral 
administration, however, it may be dosed usually, in terms of effective in^edients. 1 to 1000 mg per adult per day, pref- 
erably 1 to 500 mg, more preferably 5 to 1 00 mg. In the case of non-oral administration, it is sufficient to administer 1 /1 0 
to 1/2 tiie amount of the case of oral administration. These dosages can be suitably adjusted in accordance witti the 

10 age, the dseased condition, and the like of the patient to be dosed. 

The toxicity of the compound according to the present invention is low. For example, the acute toxicity values LD50 
of the compounds of the later mentioned Examples 1 and 2, upon elapsed time of 24 hours after oral administration to 
male mice aged 5 weeks were not lower than 1 g/kg. Thte value is at least 50 times of the clinical dose envisaged, and 
therefore, the safety of these compounds is judged to be high. 

15 Okunishi et al. (see Hideki OKunishi, Naotaka Shiota, Shir^i Takai. Mizuo Miyazaki. "Inflammation" (in Japanese), 
vol. 14, no. 3, pp. 193-197, 1994) used, as models of balloon Ir^ury of the common carotid artery, dogs having the same 
Ang II producing pathway as the human to study the role of chymase in restenosis after PTCA. This paper reported that 
when balloon injury is inflicted on the common carotid artery of beagles, hypertrophy occurs in tiie artery on the injured 
SKle, and so ACE and chymase on the ir^ured artery side increase to 4.6 times and 22 times, respectively, at the enzy- 

20 matic activity level, and also to 4.8 times and 3.4 times, respectively, at the mRNA level as compared with the artery on 
the control side. It was also desert that even in the vascular histological aspect, the Ang II concentration on ttie 
injured side inaeases to about twice the conti^ol side. From these experimental findings, Okunishi et al. considered that 
when physical injury by balloon catheter is infGcted on the vascular wall, gene expression in of botti chymase and ACE 
rises in response to such infliction, and so tiielr enzymatic activities Increase, and concluded that the fact that the enzy- 

25 matic activity of chymase increases about 5 times as much as that of ACE through ACE rather increases tfian chymase 
at the mRNA level indicates that chymase plays an important part in ttie restenosis after PTCA. 

From ttiis report, it is considered that topical increase ttie production of Ang II at ttie injured site, in which chymase 
participates, is tied, ttirough ttie growtti factor-like activity of Ang II, with ttie wandering of ttie smootti musde into ttie 
tunica intima, its growth in ttie tunica intima. and ttie exaceri>ation of production of extracellular substrate, and conse- 

30 quentiy causes ttie restenosis. The quinazoline derivatives according to the present invention, as shown in ttie later 
evaluation examples, inhibit human heart chymase. This strongly suggests ttiat ttie compounds according to ttie 
present invention suppress ttie excess production of Ang II ttirough inhibition of the chymase activity and thereby lead 
to ttie prevention or ti-eatment of cardiac and circulatory system diseases derived from the abnormal exacerbation of 
Ang 11 production. 

35 As examples of such diseases, cardiac insufficiency, hypercardia, stasis cardiac diseases, hypertension, arterio- 
sclerosis, peripheral circulatory disorders, revasoconstriction after PCTA, diabetic renal disorders or non^jiabetic renal 
disorders, etc. may be given as examples. These diseases are caused by enlargement of the heart or angioendothelta 
due to ttie growtti factor-like activity of Ang II In ttie heart, peripheral arteries, and kidneys, and tiierefore, the quinazo- 
line derivatives of the present invention are believed to lead to the prevention or treatment of these cardiac and circula- 

40 tory system diseases through inhibition of ttie chymase activity. 

EXAMPLES 

The present invention will now be furttier illustrated by. but is by no means limited to. ttie following Examples. 

45 

Example 1: Synttiesisof 7-chlQrQ-3-(4-chlQrobenze nesuHonvlV2.4(1H.3H)-quinazolinediQne (Compound 1^ 

Following Synttiesis Mettiod (A), into 200 ml of anhydrous tetrahydrofuran (hereinafter referred to as THF) was dis- 
solved 4.90 g (22.5 mmoi) of 4-chlorobenzenesulfony1isocyanate, then 3.51 g (20.5 mmol) of 2-amino-4<hlorobenzoic 

50 acid was added and ttie mixture was stirred at room temperature for two hours. The reaction solution was cooled by ice 
water, ttien 3.98 g (24.55 mmol) of CDI was added and the mixture was stinred under ice cooling for 30 minutes. An 
excess amount of water was poured into ttie reaction solution, ttien ttie precipitated aystal was obtained by filtration 
and ttie obtained crystal was washed by water, then was washed by ethyl acetate to obtain 5.03 g of tine above-identi- 
fied compound (yield 66.5%). Properties: coloriess aystal, Melting point: 286-28r>C, PMR (6ppm. DMS0<i6): 7.12 

55 (1H,s). 7.23 (IH.d). 7.26 (2H.d), 7.86 (1H,d), 8.17 (2H.d), 11.71 (1H,br). 

Example 2: Svnttiesis of 3-f4-chloroben zenesutfQnvn-5-methvi-2.4MH.3H)-Quinazollnedione (Compound 2) 

2.00 g (9.19 mmol) of 4-chlorobenzenesulfonyIisocyanate and 1 .26 g (8.33 mmol) of 2-amino-6-mettiylbenzoic acid 
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were treated in the same way as in Example 1 to obtain 2.50 g of the above-identified compound (yield 85.6%). Prop* 
erties: colorless crystal, Melting point: >250"C, PMR (6ppm, DMSO-de): 2.56 {3H,s). 6.99 (2H.t). 7.49 (IH.t), 7.77 
(2H,d). 8-20 {2H.d). 11.54 (1H.br). 

Example 3: Synthesis of 3- (4-chlQrobenzenesulfonvl)-6Hnethvl-2.4f1H.3H)-Quinazolinedione fCon^nd 3) 

2.75 g (12.6 mmol) of 4-chlorobenzenesu)f6nylisocyanate and 1 .74 g (1 1 .5 mmol) of 2-amino-5-methyibenzoic acid 
were treated in the same way as in Example 1 to obtain 2.47 g of the above-identified compound (yield 53.3%). Prop- 
erties: colorless crystal. Melting point: 251-253'»C. PMR (8ppm. DMSO-dg): 2.32 (3H.s). 7.03 (IH.d). 7.48 (IH.t). 7.66 
(2H.d). 7.75 (2H.d). 8.16 (2H,d). 11.53 (1H.br). 

Example 4: Synthesis of 3-f4^hlorobenzenesulfonvn-8-methyl-2.4(1H.3H)K3uinazolinedione (Compound 4) 

2.00 g (9.19 mmol) of 4-chlorobenzenesulfbnylisocyanate and 1.26 g (8.33 mmol) of 2-amino-3-methyibenzoic acid 
were treated in the same way as in Example 1 to obtain 2.86 g of the above-identified compound (yield 98.0%). Prop- 
erties: colorless crystal, Metting point: 221-225*»C. PMR (6ppm, DMSO-de): 2.32 (3H,s). 7.12 (IH.t). 7.51 (IH.d). 7.72 
(IH.d), 7.76 (2H.d). 8.19 (2H,d), 11.10 (1H.br). 

Example 5: Synthesis of 3-f4-a]lvlaxvcarbon vlbenzenesurfonvl>-7K:hloro-2.4(1H.3H)<]ulna2olinedione fCompound 5) 

1.10 g (4.15 mmol) of 4-al!yloxycarbonylbenzenesulfbny1isocyanate and 712 mg (4.15 mmol) of 2-amino-4-chlo- 
robenzoic acid were treated in the same way as in Example 1 to obtain 657 mg of the above-identified conrpound (yield 
37.6%). Properties: colorless crystal. Melting point: 130-132°C. PMR (6ppm, DMSOkJs): 4-59 (2H,d), 5.18 (IH.d), 5.27 
(1H,d). 5.87-5.94 (IH.m), 7.13 (IH.s). 7.22 (IH.d), 7.62-7.70 (2H.m), 7.86 (IH.d). 8.09 (2H.d). 1 1.63 (1H.br). 

Example 6: Synthesis of 3-f4^it>oxvbenzenesulfonvl)-7-chtoro-2.4(1 H.3H)-qui nazolinedione (Compound 6) 

538 mg (1 .28 mmoO of the compound 5 was dissolved in 20 mi of a THF/formic acid (9/1) mixture, then 1 50 mg of 
triphenytphosphine was added. Next, the reaction vessel was reduced in pressure and the inside replaced with nitro- 
gen, then 150 mg of tetrakis(triphenytphosphine)palladium(0) was added and the mixture was stirred while blocked 
from light at room temperature for 16 hours. The reaction solution was concentrated under reduced pressure and the 
obtained solid was washed by dichioromethane to obtain 342 mg of the above-identified compound (yield 70.2%). Prop- 
erties: colorless crystal. Melting point: >200"C. PMR (Sppm. DMSO^le): 7.13 (1H.s). 7.23 (IH.d). 7.61-7.69 (2H,m). 
7.86 (1H.d), 8.05 (2H.d). 12.07 (IH.br). 

Example 7: Synthesis of 3-f4-chlorobenzenesulfonyl)-8-methaxy-2.4(1H.3H)-quinazolinedione (Compound 7) 

2.00 g (9.19 mmoO of 4-chlorobenzenesulfonylisocyanate and 1.40 g (8.38 mmol) of 2-amino-3-methoxybenzoic 
acid were treated in tiie same way as in Example 1 to obtain 2.58 g of the above-identified compound (yield 84.0%). 
Properties: colorless crystal, Melting point: 220-222<»C. PMR (6ppm. DMSO^le): 3.88 (3H,s), 7.16 (IH.t), 7.32 (IH.d). 
7.43 (IH.d). 7.76 {2H.d). 8.17 (2H,d). 10.95 (1H.br). 

Example 8: Synthesis of 7<hloro-3-(3-cvano benzenesulfbnvn-2.4(1H.3H)Kiuinazolinedione (Compound 8) 

1,14 g (5.49 mnrxjl) of 3-cyanobenzenesuHbnylisocyanate and 943 mg (5.50 nrvnol) of 2-amino-4-chlorobenzoic 
acid were treated in the same way as in Exanple 1 to obtain 399 mg of the above-identified compound (yield 20.0%). 
Properties: colorless crystal, Melting point: 225-226**C. PMR (gppm, DMSO-de): 7.13 (1 H,s). 7.24 (1 H,d), 7.89 (2H.m). 
8.24 (1 H.d). 8.43 (1 H.d). 8.55 (1 H.s), 1 1 .76 (1 H.br). 

Example 9: Synthesis of 7-chloro-3-(3.4^imethylbenzenesutfonyft-2.4(1H.3H)-quinazoiinedione (Compound 9) 

582 mg (2.76 mmol) of 3,4-dimethylbenzenesuIfonylisocyanate and 473 mg (2.76 mmol) of 2-amino-4-chIoroben- 
zoic acid were treated in tiie same way as in Example 1 to otDtain 190 mg of the above-identified compound (yield 
18.9%). Properties: colorless crystal. Melting point: >250°C, PMR (Sppm, DMSO-dg): 2.33 (6H.s). 7.12 (IH.s). 7.23 
(IH.d), 7.43 (IH.d), 7.84-7.91 (3H.m), 11.64 (1H.br). 

Example 10: Synthesis of 7-chloro-3-(3.4-dimethaxvbenzenesulfonviV2. 4(1 H.3H)-quinazol in edione (Compound 10) 
897 mg (3.69 mmol) of 3,4-dimethoxybenzenesulfonylisocyanate and 633 mg (3.69 mnx)l) of 2-amino-4-chloroben- 
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zoic acid were treated in the same way as in Example 1 to obtain 512 mg of the abcve-identified compound (yield 
35.0%). Properties: colorless crystal, Melting point: >25(rC. PMR (6ppm, DMSO^le): 3.85 (3H.s), 3.88 (3H.s). 7.12 
(1H.S). 7.22 (2H.d). 7.67 (IH.S). 7.77 (IH.d). 7.86 (IH.d). 11.63 (IH.br). 

5 Example 11: Synthesis of 7^h lQro-3-ben2enesulfonvl-2. 4/1 H.3mK]uinazollnedion^ 11) 

1 .09 g (5.46 mmol) of benzenesutfonylisocyanate and 929 mg (5.41 mmol) of 2-amino-4-chlorobenzolc acid were 
treated in the same way as in Example 1 to obtain 1.27 g of the above-identified compound (yield 69.7%). Properties: 
colorless crystal, Melting point: 282-284»C. PMR (6ppm. DMSC^de): 7,12 (1H,s). 7.22 (IH.d). 7.68 (2H.t). 7.79 (IH.t). 
10 7.86 (1 H,d), 8. 1 7 (2H,d), 11 .66 (1 H.br). 

Example 12: Synthesis of 3-(4-chlorobenzenesulfonvl)-6HTiethoxv-2.4(1H.3H)<fuin^^^ (Compound 12) 

1.00 g (4.59 mnnoO of 4-chlorobenzenesulfonylisocyanate and 698 mg (4.18 mmol) of 2-amino-5-methoxybenzoic 
15 acid were treated in the same way as in Example 1 to obtain 992 mg of the above-identified compound (yield 64.8%). 
Properties: colorless crystal, Mefting point: 192-194*>C. PMR (8ppm, DMSO-dg): 3.79 (3H.s), 7.08 (IH.d). 7.30 (2H,m). 
7.75 (2H.d), 8,16 (2H,d). 11.48 (IH.br). 

Exarrmle 13: Synthesis of 7^hloro-3-f4^nitrobenzenesutfonvlV2.4nH.3H)<iuinazolinedione (Conroound 13) 

20 

1 .13 g (4.95 mmol) of 4-nitrobenzenesulfonylisocyanate and 849 mg (4.95 mmol) of 2-amino-4-chlorobenzoic acid 
were treated in the same way as in Example 1 to obtain 610 mg of the above-identified compound (yield 32.3%). Prop- 
erties: colorless crystal, Melting point: >250«C, PMR (6ppm. DMSO^le): 7.13 (IH.s). 7.24 (IH.d). 7.87 (IH.d). 8.42 
(2H.d), 8.48 (2H.d). 11.93 (1H.br). 

25 

Example 14: Synthesis of 7<hloro-3-(3-alMoxycart)onylbenzenesuHbnvl)-2.4(1H.3H)-Qulnazolinedione (Compound 
141 

1.66 g (6.22 mnrwl) of 3-allylaxycartx)nyft)enzenesulfonylisocyanate and 1.07 g (6.24 mmol) of 2-amino-4-chlo- 
30 robenzolc add were treated in the same way as in Example 1 to obtain 1 .07 g of the above-identified compound (yield 
40.9%). Properties: colorless crystal. Mating point: 187-189*C. PMR {6ppm. DMSO^ie): 4.88 (2H.d), 5.31 (IH.d), 5.44 
(1H.d). 6.02-6.12 (IH.m). 7.11 (IH.s), 7.22 (IH.d). 7.84-7.93 (2H.m). 8.35 (IH.d). 8.44 (IH.d). 8.73 (IH.s). 11.68 
(1H.br). 

35 Example 15: Synthesis of 3-(3-cart)oxybenzenesu[fonvl) -7-chlQrQ-2.4(1H.3H)-QuinazQlinedione (Compound 15) 

500 mg (1.19 mmoQ of the conpound 14 was treated in the same way as in Example 6 to obtain 338 mg of the 
above-identified compound (yield 74.6%). Melting point: >250'C, PMR (fippm. DMSOHjg): 7.12 (IH.s). 7.23 (1H,d). 
7.81-7.88 (2H.m). 8.30 (IH.d). 8.39 (IH.d). 8.69 (1H.s). 11.63 (1H.br). 13.49 (1H.br). 

40 

Example 16: Synthesis o f 7-chloro-3-(4-fluorobenzenesutfonvn-2.4(1H.3H)-Quinazoiinedione (Compound 16) 

1 .72 g (8.57 mmol) of 4-fluorobenzenesulfonylisocyanate and 1 .47 g (8.57 mmol) of 2-amino-4-chlorobenzoic acid 
were treated in the same way as in Example 1 to obtain 815 mg of the above-identified compound (yield 26.8%). Prop- 
45 erties: colorless crystal. Melting point: >250X, PMR (fippm. DMSO-dg): 7.12 (IH.s). 7.23 (1H.d). 7.49-7.55 (2H.m), 
7.86 (IH.d), 8,23-8.28 (2H.m). 1 1.90 (1H.br). 

Example 17: Synthesis of sodium 4-rr7-chloro-2.4(1H.3H)<iuinazolinedion-3-vl1sulfonvl]benzoate (Compound 17) 

so 50 mg (0.13 mmol) of the compound 6 was suspended in 10 ml of water, 130 ^l (0.13 mmd) of a 1 N sodium hydrox- 
ide aqueous solution was added dropwise, and the mixture was vigorously agitated. When becoming transparent, the 
reaction solution was freeze dried to obtain (quantitatively) 53 mg of the above-identified compound as a colorless 
amorphous powder. Melting point: >250**C. PMR (5ppm. DMSO-dg): 6.91-6.97 (2H.m). 7.51 (IH.t). 7.58 (IH.d). 7.72 
(IH.d), 7.94 (1Kd). 7.99 (IH.s). 

55 

Example 18: Synthesis of sodium 3-rr7-chloro-2.4(1H.3H)-quinazolinedion-3-yl)sulfonvnbenzoate (Compound 18) 

50 mg (0.13 mnrx)l) of the compound 15 was treated by the same method as used in Example 17 to obtain (quan- 
titatively) 54 mg of the above-identified compound as a colorless amorphous powder. Melting point: >230''C, PMR 
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(5ppm. DMS0<J6): 7.10 (IH.s), 7.11 (IH.d), 7.60 (IKt), 7.81 (IH.d). 8.12 (IH.d), 8.21 (IH.d). 8.61 (IH.s). 
Example 19: Synthesis of 7<^lQfD-3-(4-methoxycarbonviben2enesulfonvn-2.4^1H (Compound 

la 

1.12 g (4.65 mmol) of 4-methoxycartx)nyfbenzene8utfbnylisocyanate and 798 mg (4.65 mmol) of 2-amino-4-chlo- 
robenzoic acid were treated in the same way as in Example 1 to obtain 1 .08 g of the above-identified compound (yield 
58.9%). Properties: colorless crystal, Mefting point: >230*C, PMR (6ppm, DMSOdg): 3.91 (3H.s). 7.13 (IH.s). 7.23 
(1 H.d). 7.86 (1 H.d), 8.20 (2H.d), 8.29 (2H.d). 1 1 .80 (1H.br). 

Example 20: Synthesis of 3-(4-chlorobenzenesulfQnyl)-7.8-dimethvl-2.4(1H.3H)-quinazolinedione (Compound 20) 

365 mg (1.68 mmof) of 4-chlorobenzenesulfbnylisocyanate and 230 mg (1.40 mmol) of 2-amino-3.4<limethytben- 
zolc acid were treated in the same way as in Example 1 to obtain 272 mg of the above-identified compound (yield 
53.6%). Properties: colorless aystal, Mefting point: 241-245*C. PMR (6ppm, DMSO-dg): 2.21 (3H,s), 2.32 (3H.s), 7.06 
(IH.d), 7.63 (1H.d). 7.75 (2H.d). 8.18 (2H,d), 10.64 (1H.br). 

Example 21 : Synthesis of 3-(4-chlorobenzenesulfonvl)-6.7-d imethvl-2.4^1H.3m-Quina20linediQne (Compound 21) 

365 mg (1.68 mmol) of 4-chIorobenzenesulfonyIisocyanate and 230 mg (1.40 nvnol) of 2-amino-4.5Kjimethy!ben- 
zoic acid were treated in the same way as in Example 1 to obtain 80 mg of the above-identified compound (yield 
15.7%). Properties: colorless aystal. Melting point: 221-222«C. PMR (Sppm. DMSO-de): 2.23 (3H,s), 2.27 (3H.s). 6.89 
(IH.s), 7.60 (1H.S). 7.75 (2H.d), 8.15 (2H.d). 1 1.40 (1H.br). 

Example 22: Synthesis of 3'(4-chlorobenzenesulfonvt)-6.7<limethoxv-2.4f1H.3H)<tuinazolinedio (Compound 22) 

2.36 g (10.8 mmol) of 4-chlorobenzenesulfonytisocyanate and 1.94 g (9.84 mmol) of 2-amino-4,5'dimethoxyben- 
zoic acid were treated in the same way as in Exanple 1 to obtain 2.86 g of the above-identified compound (yield 
73.3%). Properties: colorless crystal. Melting point: >250*C, PMR (6ppm, DMSO-de): 3,79 (3H,s), 3.84 (3H,s). 6.62 
(IH.s), 7.22 (1H,s). 7.74 (2H.d), 8.15 (2H.d). 11.36 (1H.br). 

Example 23: Svnthesis of 3-( 4-chlorobenzenesulfQnvll-2.4(1H.3H)Kajinazolinedione (Comoound 23) 

3.10 g (14.3 mmol) of 4-chlorobenzenesulfonylisocyanate and 2.00 g (14.4 mmol) of 2-aminobenzoic add were 
treated in the same way as in Example 1 to obtain 4.60 g of the above-identified compound (yield 94.4%). Properties: 
colorless crystal. Melting point: 214-215°C. PMR (6ppm. DMSO-de): 7.10 (IH.d), 7.20 (IH.t). 7.66 (2H.d). 7.70 (2H.d). 
7.84 (1H,d), 7.15 (2Kd). 

Example 24: Synthesis of 3-(4-chlorobenzenesutfonvl)-7-nitro-2.4f1H.3H)-quinazolinedione (Compound 24) 

2.90 g (13.3 mmol) of 4-chlorobenzenesultbnyllsocyanate and 2.21 g (14,1 mmol) of 2-amino-4-nitrobenzoic acid 
were treated in the same way as in Example 1 to obtain 7.02 g of the atx>ve-identified compound (yield 57.9%). Prop- 
erties: colorless crystal. Melting point: 258-260°C, PMR (6ppm, DMSO-de): 7.10 (IH.s). 7.77 (2H.d), 7.92 (1H.d). 8.10 
(IH.d). 8.19 (2H.d). 

Example 25: Synthesis of 14-butQxvcarbonvlmethyl-7-chlQrQ-3-(4-chlofQben2enesulfQnyl)-2.4(1H.3H)-quinazolinedi- 
one (Compound 25) 

Into 10 ml of dimethylfornnamide was dissolved 1 .00 g (2.70 mmol) of the compound 1 . Under ice cooling. 1 29 mg 
of sodium hydride (60%. in oil, 3.23 mot) was added and the mixture was stirred at room temperature for 30 minutes. 
Into the reaction solution was added drop-wise t-butyl bromacetate (478 ^1, 3.24 mmol), then the mixture was stirred for 
one hour. Next, the same amount of sodium hydride (60%, in oil) and the same amount of t-butyl bromacetate were 
added and the mixture stirred for a further one hour, tee water was poured into the reaction solution, extraction was per- 
formed by ethtyl acetate, then the organic layer was washed by water and saturated saline, then was concentrated and 
dried under reduced pressure to obtain a crude product which was then purified by silica gel column chromatography 
(ethyl acetate/n-hexane=1/5) to obtain 545 mg of the above-identified compound (yield 41.6%). Properties: colorless 
crystal. Melting point: 188-190°C. PMR (6ppm. CDCI3): 1.44 (9H,s), 4.65 (2H,s). 6.90 (1H.s). 7.22 (IH.d), 7.55 (2H.d). 
8.06 (1H,d),8.28 (2H,d). 
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Exarole 26: Synthesis o f 1 -alMQxvcarbQnvlmethN^-3-f4^hlorobenzen^^^ (Com- 

500 mg of the compound 23 (1 .49 mmol) and 208 ^ of allyl chloroacetate (1 .79 mmd) were treated in the same 
5 way as in Example 25 to obtain 343 mg of the above-identified compound (53.3%). Properties: colorless crystal, Melting 
point: 164-16e«'C, PMR (5ppm. CDCI3): 4.65 (2H.d). 4.82 (2H,s). 5.25 (IH.d). 5.30 (IH.d). 5.80-5.90 (IH.m). 6.92 
(1H.d). 7,27 (1H.d). 7.59 (2H.d), 8.14 (IH.d). 8.30 (2H.d). 

Example 27: Synthesis of 7-chloro-3-^4-chlorobenzene sulfonvft-1 -methv1-2.4f 1 H.3hnHQuinazolinedione (Cormound 27) 

10 

500 mg of the compound 1 (1 .35 mmol) and 101 mI of methyl iodide (1 .62 mmol) were treated in the same way as 
in Exan^te 25 to obtain 308 mg of the above-identified compound (yield 59.2%). Properties: colorless aystal. Melting 
point: 205-208*C. PMR (6ppm. CDO^): 3.49 (3H.s). 7.14 (IH.s). 7.23 (IH.d). 7.56 (2H,d). 8.05 (IH.d). 8.30 (2H,d). 

IS Example 28: Synthesis of l-allvl -7-chlQrQ-3^4-chlorobenzenesulfonvn-2.4(1H.3H)<iuinazolinedione (Compound 28) 

500 mg of the compound 1 (1 .35 mmd) and 77 jil of allyl bromide (1 .62 mmol) were treated in tiie same way as in 
Example 25 to obtain 249 mg of the above-identified compound (yield 45.0%). Properties: colorless crystal. Melting 
point: 161-163«C. PMR (6ppm, CDCI3): 4.62 (3H.s). 5.26 (IH.d). 5.32 (IH.d). 5.81-5.90 (IH.m). 7.11 (IH.s). 7.21 
20 (1 H.d). 7.56 (2H,d), 8.04 (1 H.d). 8.30 (2H.d). 

Example 29: Synthesis of 1^rboxyme thyl-7-chloro-3-(4-chlofObenzenesulfonvn-2.4(1H.3H)^uinazQllnediQne (Com- 
pound 29) 

25 Into 5 ml of dichlorometiiane was dissolved 479 mg (0.99 mmol) of the compound 25. 10 ml of trifluoroacetic acid 
(TFA) was added, then the mixture was stin^ed at room temperature for 3.5 hours. The reaction solution was concen- 
trated to obtain a residue which was tiien washed by diethyl ettier to obtain 420 nig of the above-Identified compound 
(quantitatively). Properties: colorless crystal, Melting point: 194-195*'C. PMR (6ppm, DMSO- (2 H.s). 7.36 

(IH.d). 7.56 (1H.S), 7.78 (2H.d). 7. 98 (IH.d), 8.18 (2H.d). 

30 

Exanple 30: Svnttiesis of 3-benzenesulfonyl-2.4(1H.3Hl<iuinazolinedione (Compound 30) 

3.00 g (16.4 mmol) of benzenesuHbnylisocyanate and 2.04 g (14.9 mmol) of 2-aminobenzoic acid were treated in 
the same way as in Example 1 to obtain 3.26 g of the above-identified compound (yield 72.4%). Properties: colorless 
35 crystal. Melting point: 21 1-213«C, PMR (8ppm. DMSO^Jg): 7.13 (IH.d). 7.20 (1 H.t). 7.61-7.70 (3 H.m). 7.78 (1H.t). 7.87 
(IH.d). 8.17 (2H.d). 11.51 (1H.br). 

Example 31: Synthesis of 3-(4-chlorobenzenesulfonvn-7-fluoro-2.4f1H.3H)-au ina2olinedione (Compound 31) 

40 2.31 g (10.6 mmol) of 4-chlorobenzenesulfonylisocyanate and 1 .50 g (9.67 mmol) of 2-amino-4-f luorobenzoic acid 
were treated in the same way as in Example 1 to obtain 2.87 g of the above-identified compound (yield 83.7%). Prop- 
erties: colorless aystal, Melting point: >200*'C, PMR (6ppm, DMSO-de): 6.86 (IH.d). 7.04 (1H,t). 7.76 (2H.d). 7.93 
(1H,dd). 8.17 (2H,d), 11.65 (1H.br). 

45 Example 32: Synthesis of [7-chloro-3-(4-benzenesulfonvn-2.4(1H.3H)-Quinazolinedion-1-vnacetic acid p yrrolidinamrde 
(ComPQund 32) 

In 15 ml of dichloromettiane was suspended 197 mg (0.46 mmol) of the compound 29. 46 fJ (0.55 mmol) of pyrro- 
lidine and 106 mg (0.55 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were added, then tiie 

50 mixture was stirred at room temperature for 20 minutes. The reaction solution was washed with water and saturated 
saline, then dried over anhydrous magnesium sulfate and concentrated to dryness under reduced pressure to obtain a 
crude product. Next, the crude product thus obtained was purified by silica get column chromatography (0.5-1% meth- 
anol/dichlorometiiane) to obtain 75 mg of the above-identified compound (yield 33.8%). Properties: colorless crystal, 
Melting point: 212-214''C, PMR (5ppm. CDCI3): 1 .87-2.16 (4H.m). 3.49 (2H,t), 3.56 (2H,t). 4.72 (2H.S), 6.96 (1 H,s), 7.19 

55 (IH.d), 7.55 (2H.d). 8.04 (1H,d). 8.27 (2H,d). 

Example 33: Synthesis of 3-(4-chlorobenzenesuifon vlV6-fluQro-2.4(1H.3H)<iuinazolinediQne (Compound 33) 

2.31 g (10.6 mmol) of 4-chlorobenzenesulfonylisocyanate and 1 .50 g (9.67 mmol) of 2-amino-5-f luorobenzoic acid 
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were treated in the same way as in Example 1 to obtain 1.04 g of the akx}ve-identified compourxj (yield 30.3%). Prop- 
erties: colorless crystal, Melting point: >200»C. PMR (6ppm. DMSO-dg): 7.16 (1H,dd). 7.52-7.61 (2H.m), 7,75 (2H.d). 
8.17 (2H.d), 11.59 (IH.br). 

5 Example 34: Synthesis of 6-chlorD-3-<4-chlo robenzenesulfonvl)-2.4(1H.3H)-quina20linedione (Compound 34) 

630 mg (2.90 mmoQ of 4-chlorobenzenesulfonylisocyanate and 500 mg (2.92 mmoO of 2-amino-5-chtorobenzoic 
acid were treated in the same way as in Example 1 to obtain 520 mg of the above-identified conpound (yield 47.9%). 
Properties: colorless aystal. Melting point: 223-225*»C. PMR (6ppm. DMSO-de): 7.11 (IH.d). 7.69 (IH.q), 7,78 (3H.m). 
10 8.15 (2H.d), 11.67 (IH.s). 

Example 35: Synthesis of 3-(4-chlorobenzenesulfonvi)-2.4(1H.3H)-benzofq]qu inazolinedione (Compound 35) 

1.10 g (5.06 mmol) of 4-chlorobenzenesulfonylisocyanate and 1.00 g (5.35 mmol) of 3-amino-2-naphthalic acid 
15 were treated in ttie same way as in Example 1 to obtain 1.60 g of tiie above-identified compound (yield 77.4%). Prop- 
erties: colorless crystal. Melting point: 243-246*0, PMR (8ppm, DMSO-de): 7.47 (2H,m), 7.62 (IH.t), 7.78 (2H,d). 7.90 
(IH.d), 8.09 (1H.d). 8,19 (2Kd). 8.62 (IH.s). 11.62 (IH.s). 

Example 36: Synthesis of 7-chloro-3-f8-quinolinesuHbnvn-2.4(1H.3m-auinazolinedione (Conpound 36) 



Following Synthesis Method (B), 200 mg (0.96 mmol) of 8-quinollnesulfbnamide and 190 mg (1 .25 mmol) of DBU 
were dissolved in 10 ml of THF. 320 mg (1 .05 mmol) of methyl 4-chloro-2-phenoxycartx)nylaminobenzoate was added, 
and tiie mixture was stirred at room temperature for 8 hours. The resultant aystal was obtained by filtration to obtain 
390 mg of N-(5-chloro-2-methoxycartx>nyl)-N'-(8-quinolyl)sulfonylurea (yield 96.4%). The resultant urea derivative (380 

25 mg. 0.90 mmol) was dissolved in a mixture of 1 N-sodium hydroxide aqueous solution (8 mQ and methanol (4 ml) and 
reacted at 60^C for 30 minutes. The reaction solution was adjusted to pH3. ttie resultant aystal was obtained by filtra- 
tion, and ttie corresponding carboxyfate was obtained (280 mg. yield 76.7%). The resultant carboxylate (100 mg. 0.25 
mmoO was suspended in a mixture of THF (10 ml) and dimethylformamide (2 ml), was ice-cooled and added with 100 
mg (0.62 mmol) of CDI, then was agitated for 30 minutes. The solvent was distilled off under reduced pressure, then 

30 water was added, then the resultant crystal was washed by methanol to obtain 80 mg of tiie above-identified compound 
(84.0%). Properties: colorless crystal. Melting point: 284-286°G, PMR (6ppm. DMSO-de): 7.07 (1 H.s). 7.21 (1 H.d). 7.60 
(1H,m). 7.83 (2H,m), 8.37 (1H.d). 8.52 (2Kd), 8.65 (IH.d), 11.57 (IH.s). 

Example 37: Synthesis of 7-chlQro-3-( 4-toluenesulfonyl)-2.4(1H.3H)Hquinazolinedione (Compound 37) 



Following Syntiiesis Method (B). in 30 ml of anhydrous THF was dissolved 541 mg (1 .77 mmol) of methyl 4-chloro- 
2-phenoxycartx)nylaminobenzoate. To ttiis were added 332 mg (1 .94 mmol) of 4-toluenesulfonamide and 31 7 ^ (2.12 
mmoO of DBU. The mixture was then stinted at room temperature for 2 hours and 30 minutes. The reaction solution was 
diluted by water, then extraction was performed by ettiyl acetate, the organic layer was washed by water and ttien sat- 

40 urated saline, then the result was concentrated and dried under reduced pressure to obtain 648 mg of a aude product 
of a sulfonylurea. The crude product thus obtained was dissolved in 3 ml of THF, ttien 4 ml of 1 N-sodium hydroxide was 
added under ice cooling and the result was agitated for 5 hours. The reaction solution was diluted by water, then 
adjusted to pH 2 to 3 by 1 N-hydrochloric acid, ttien extraction was performed by ettiyl acetate, tiie organic layer was 
washed with water and then saturated saline, then the result was concenttated and dried under reduced pressure to 

45 obtain a aude product of a cart)0xylate. The aude product tiius obtained was dissolved in 1 0 ml of anhydrous THF. then 
286 mg (1 .76 rr\mo\) of GDI was added under ice cooling and the result was stirred for 30 minutes. The reaction solution 
was concenttated under reduced pressure, then extraction was performed by ethyl acetate/THF The organic layer was 
washed by water, then saturated saline, ttien was concentrated and dried under reduced pressure to obtain a crude 
product. The resultant crude product was washed by ethyl acetate and acetone to obtain 1 50 mg of the above-identified 

50 compound (yield 24.2%). Properties: colorless crystal. Melting point: >200**C. PMR (5ppm. DMSO-de): 2.43 (3H,s). 
7.1 1 (1 H.s), 7.20 (1 H.d). 7.48 (2H.d), 7.85 (1 H.d). 8.04 (2H.d). 1 1 .33 (1 H.br). 

Example 38: Svrrthesis of r7-chloro-3-(4-chloroben2enesulfonyl)-2.4(1H.3H)-quinazolinedion-1-vl]-N-phenvlacetamide 
fCompound 38) 



500 mg (1.16 mmol) of ttie compound 29 was dissolved in 15 ml of anhydrous THF, 246 mg (1.28 mmol) of 1-(3- 
dimethylaminopropyi)-3-ettiyl cartxxliimide hydroculoride and 1 1 9 mg (1 .28 mmol) of aniline were added, and the result 
was stin-ed for 3 hours. Water was added to ttie reaction solution and the resultant crystals were obtained by filtration 
and washed by ethyl acetate to obtain 580 mg of the atx)ve-identified compound (yield 99.2%). Properties: colorless 
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crystal, Melting point: 217-218*0. PMR (6ppm. DMSO^le): -^-86 (2H.s). 7.07 (IH.t). 7.30-7.38 (3H.m), 7.55 (2H.d). 7.60 
(1H.S), 7.78 (2H.d). 7.99 (1H,6). 8.20 (2H.d). 10.30 (IH.s). 

Example 39: Synthesis of f7-chloro-3-(4<hlQrobenzenesulfonvl)-2.4(1H.3H)^uinazQiinedion-1-vq-N-f4-^^ 

5 nYi)acetamicle (Compognci 39) 

The same method as in Example 38 was used to obtain from 212 mg (0.49 mmol) of the compound 29 and 54 mg 
(0.49 mmol) of 4-hydroxyaniline 148 mg of the above-identified compound (yield 58.0%). Properties: colorless crystal, 
Melting point: 216-218*»C. PMR (6ppm. DMSO-dg): 4.81 (2H.6). 6.69 (2H.d), 7.30 (2H.d). 7.36 (IH.d). 7.55 (IH.s). 7.78 
10 (2H,d), 7.99 (IKd). 8.20 (2H.d). 9.20 (IH.s), 10.00 (IH.s). 

Example 40: Synthesis of p-chloro-3-(4K:hloroben2enesulfonvl)-2.4(1H.3H)<iulnazonnedion-1-yn-N-(3-hvdroxw 

nyPacgtamide (CompQwnd 40) 

75 The same method as in Example 38 was used to obtain from 212 mg (0.49 mmoQ of the compound 29 and 54 mg 
(0.49 mmol) of 3-hydroxyaniline 223 mg of the above-identified compound (yield 87.5%). Properties: colorless crystal, 
Melting point: 21 5-21 7»C, PMR(6ppm. DMSOkJs): ^-83 (2H,s), 6.47 (IH.d), 6.93 (1H,d). 7.05-7.10 (2H.m), 7.35(1H.s), 
7.57 (IH.s), 7.78 (2H.d), 7.99 (1H,d). 8.20 (2H.d), 9.33 (1H,s), 10.12 (1H,s). 

20 Example 41 : Synthesis of r7-chloro-3-(4<hlorobenzenesu lfbnvn-2.4(1 H.3H)^uinazolinedlon-1 -vn-N-(2-hvdroxvphe- 
nvDacetamide (Compound 41) 

The same method as in Example 38 was used to obtain from 212 mg (0.49 mmol) of the compound 29 and 54 mg 
(0.49 mmol) of 2-hydroxyaniline 223 mg of the above-identified compound (yield 87.5%). Properties: colorless crystal, 
25 Melting point: 203-205'C, PMR (6ppm. DMSOde): 4.97 (2H,s). 6.74 (1 H.t). 6.88-6.94 (2H.m). 7.36 (1 H.d). 7.53 (1 H.s), 
7.78 (2H,d). 8.10 (IH.d). 8.20 (2H.d). 9.59 (1H,s), 9.84 (IH.s). 

Example 42: Synthesis of p-chloro-3-(4^hiorobenzenesulfbnyO -24(1 H.S H)-quina20lrnedion-1-yn-N-(4-allyloxycart^^ 
nvlphenvl^acetamide fComoound 42) 

30 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 1 34 mg 
(0.49 mnK)l) of 4-aminobenzoic acid allylester 324 mg of the above-identified compound (yield 76.8%). Properties: 
colorless crystal. Melting point: 235-238*'C, PMR (fippm, DMSOKie): 3.65 (2H.s). 4.55 (2H.d). 4.85 {2H,s). 5.21 (2H,dd), 
5.86-5.93 (IH.m). 7.22 (2H,d). 7.36 (1H.d). 7.49 (2H.d). 7.58 (IH.s). 7.77 (2H.d). 7.99 (IH.d). 8.20 (2H.d). 9.33 (IH.s), 
35 10.26 (IH.s). 

Example 43: Synthesis of [7-chloro-3-(4-chlorobenzenesulfonyl)-2.4(1H.3l-n<iuinazolinedion-1-vn-N-(4-carboxyp 

nyi)agetamidg (Cgmpoynd 43) 

40 The same method as in Example 6 was used to obtain from 310 mg (0.52 mmol) of the compound 42 106 mg of 
the above-identified compound (yield 36.2%). Properties: colorless crystal, Melting point: 219-22rC, PMR (6ppm. 
DMSO-de): 3.54 (2H.s). 4.86 (2H.s). 7.20 {2H.d). 7.35 (1H,d), 7.48 (2Kd), 7.57 (1H,s), 7.77 (2H.d). 7.95 (1H,s), 7.99 
(2H.d). 8.20 (2Kd), 10.24 (IH.s). 12.20 (1H,s). 

45 Example 44: Synthesis of |7-chloro-3-(4-chlorobenzenesulfonvlV2.4(1H.3H)-quinazolinedion-1-vn-N-(4-morpholi- 
nomethytphenvnacetamide fCompound 44) 

The same method as in Example 38 was used to obtain from 155 mg (0.36 mmol) of the compound 29 and 69 mg 
(0.36 mmol) of 4-morpholinomethytaniline 150 mg of the above-identified compound (yield 69.0%). Properties: color- 
50 less crystal. Melting point: 226-227*C, PMR (6ppm. DMSOnde): 2.33 (4H.t). 3.56 (4H.t). 4.85 (2H.s), 7.24 (2H,d), 7.37 
(IH.d). 7.50 (2Kd), 7.59 (IH.s). 7.79 (2H,d), 7.99 (IH.d). 8.20 (2H,d), 10.29 (IH.s). 

Example 45: Synthesis of r7-chloro-3-(4-ch!orobenzenesulfonvn-2.4nH.3m<]uinazolinedion-1-vn-N-f4-t-butoxvcarb^^ 
nylaminomethytphenvDacetamide (Compound 45) 

55 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmd) of the compound 29 and 1 55 nig 
(0.70 mmo\) of 4-t-butoxycarbony1aminomethylaniline 256 mg of the above-identified compound (yield 57.7%). Proper- 
ties: colorless crystal, Melting point: 229-232«C. PMR (6ppm, DMSO-de): 139 (9H.s). 4.08 (2H.d). 4.85 (2H.d). 7.18 
(2Kd). 7.37 (IH.d), 7.48 (2H,d). 7.60 (IH.s). 7.78 (2H.d), 7.99 (IH.d). 8.20 (2H.d). 10.27 (IH.s). 
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Example 46: Synthesis of f7-chloro-3-f4-chlQrobenzenesultonvlV2.4(1H.3H)<iuinazQlinedion-1-vn-^ 
phenynacetamide (Compound 46) 

The same method as in Example 29 was used to obtain from 302 mg (0.47 mmoQ of the compound 45 207 nrig of 
5 the above-identified compound (yield 81.4%). Properties: colorless crystal, Melting point: 210-211''C, PMR (5ppm, 
DMSOde): 4.00 (2H,d), 4.88 (2H,s). 7.36-7.42 (3H.m). 7.60-7.61 (3H.m). 7.78 (2H.s), 7.99 (IH.d). 8.19-8.28 (4H,m), 
10.48 (1H,S). 

Example 47: Synthesis of p-chloro-3-(4 ^lorobenzenesulfbnvn-2.4(1H.3H)-Quina20linedion-1-vn-N-4-(f3-t-^^ 
10 honvn-2-S-ft4)utQxvcart)QnvtaminQ)propionynaminQmethyl ohenyPacetamide (Compound 47^ 

The same method as in Example 38 was used to obtain from 322 mg (0.75 mmol) of the compound 29 and 304 mg 
(0.75 mmol) of pO-t-butyl-N-t-butoxycarbonyl-L-aspartic acid 4-aminobenzylamide 504 mg of the above-identified 
conpound (yield 62.6%). Properties: colorless crystal. Melting point: 213-214»C, PMR (fippm. DMSO-dg): 1 .39 (18H.s). 
15 2.41-2,68 (2Km). 4.22-4.33 (3H.m). 4.85 (2H,m), 7.02 (IH.d). 7.18 (2H.d). 7.35 (IH.d), 7.47 (2H,d), 7.58 (1H,s), 7.99 
(IKd), 8.20 (2H.d). 8.26 (2H.t). 10.26 (IH.s). 

Example 48: Synthesis of f7-chloro-3-(4^lorobenzenesulfonvf)-2. 4n H.3m-ouinazolinedion-1 -yn-N-(4-a-L-asDar- 
tvlaminomethvlDhenyPacetamide (Compound 48) 

The same method as in Example 29 was used to obtain from 477 mg (0.59 mmoO of the compound 47,380 mg of 
the above-identified compound (yield 99.3%). Properties: colorless crystal. Melting point: 211-214*»C. PMR (6ppm, 
DMSOkJs): 2.80-2.84 (2H.m). 4.05 (1H). 4.28-4.34 (2H.m), 4.86 (2H.s), 7.23 (2H.d), 7.36 (IH.d), 7.52 (2H.d). 7.58 
(IH.s), 7.77 (2H,d). 7.99 (IH.d), 8.19-8.28 (4H.m). 8.87 (IH.t). 10.35 (IH.s). 

2S 

Example 49: Synthesis of r7-chloro-3-(4^loroben2enesulfbnyl) -2.4(1H.3l-n-Quinazolinedion-1-yn-N-(4-((3-t-b^ 
cafbonyn-3-S-(t-butQxycaffaonylamino)propiQnvnaminQmethytohenynacetamide (Compound 49) 

The same method as in Example 38 was used to obtain from 322 mg (0.75 nmoi) of the compound 29 and 304 mg 
30 (0.75 mmol) of a-O-t-butyl-N-t-butoxycarbonyl-L-aspartic acid 4-aminobenzylamide 519 mg of the above-identified 
compound (yield 86.0%). Properties: colorless crystal, Melting point: 220-222''C. PMR (6ppm. DMSO^jg): 1 .39 (1 8H.s). 
2.51-2.57 (2H.m). 4.19-4.30 (3H.m), 4.86 (2H.S), 6.83 (IH.d). 7.19 (2H,d), 7.34 (1H.d). 7.48 (2H.d), 7,55 (1H,s). 7,76 
(2H.d). 7.99 (1H.d). 8.20 (2H.d). 8.28 (2H.t). 10.22 (IH.s), 

35 Example 50: Synthesis of p-chlQrQ-3-(4-chlQrobenzenesulfbnvl)-2.4(1H.3H)-quinazolinediQn-1-yfl-N-(4-p-L-aspar- 
tvtaminomethvlphenyl)acetamide (Compound 50) 

The same method as In Example 29 was used to obtain from 400 mg (0.50 mmol) of the compound 49 322 mg of 
the above-identified conrpound (yield 100 %). Properties: colorless crystal. Melting point: 201-204°C. PMR (6ppm. 
40 DMSO^e)'. 2.77-2.80 (2H.m), 4.17-4.28 (3H.m). 4.85 (2H,s), 7.22 (2H.d). 7.36 (1H,d), 7.50 (2H.d), 7.57 (IH.s). 7.78 
(2H.d), 7.99 (1H,d). 8.10-8.31 (4H.m). 8.65 (IH.t), 10.29 (IH.s). 

Example 51: Synthesis of [7-chloro-3-(4 -chlorobenzenesulfbnvt)-2.4(1H.3H)<iuinazollnedion-1-yn-N-3-((3-t-butoxvcar 
bonyl)-3-S-(t-butoxvcartx)nylamino)propionyftaminomethylphenyl)acetamide (Compound 51) 

45 . 

The same method as in Example 38 was used to obtain from 1 37 mg (0.32 mmol) of the compound 29 and 1 29 mg 
(0.32 mmol) of a-O-t-butyl-N-t-butoxycartxxiyl-L-aspartic acid 3-aminobenzylamide 188 mg of the above-identified 
conpound (yield 73.0%). Properties: amorphous, PMR (Sppm, DMSOkJs): 1 39 (18H,s). 4.22-4.40 (3H.m). 4.86 (2H.s). 
6.84 (1H.d), 6,98 (IH.d), 7.23 (1H,t). 7.35 (1H,d). 7.43 (IH.d). 7.48 (IH.s). 7.56 (1H,s), 7.76 (2H,d), 7.99 (IH.d). 8.19- 
50 8.35 (3H.m). 10.26 (1H.S). 

Example 52: Synthesis of [7-chlorQ-3-(4-chlQrobenzenesulfQnyl)-2.4(1H.3H )-quina2olinedion-1-vn-N-(3-p-L-aspar- 
tvlaminomethvlphenyl)acetamide (Compound 52) 

55 The same method as in Example 29 was used to obtain from 100 mg (0.124 mmd) of the cx)mpound 51 80 mg of 
the above-identified conpound (yield 100 %). Properties: colorless crystal. Melting point: >200''C (decomposition), 
PMR (6ppm, DMSO-de): 2.77-2.81 (2H,m). 4.14-4.28 (3H,m), 4.86 (2H,S). 7.00 (1H,d). 7.27 (IH.t). 7.32-7.40 (2H,m), 
7.56 (2H.S). 7.78 (2H,d), 7.99 (IH.d), 8.10-8.30 (4H,m), 10.32 (1H,s). 
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Example 53: Synthesis of r7-chlao-3-(4<hlorobenzenesuifonvl)-24f1H.3H)K3uinazoiinedion-1-vfl-N-(^ 
mide (CompQund 53) 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the conrpound 29 and 66 mg 
5 (0.70 mmol) of 3-amlnopyridine 250 mg of the above-identified compound (yield 70.7%). Properties: colorless crystal. 
Melting point: 216-220°C. PMR (60pm. DMSOkIs): *-89 {2H.s). 7.35 (2H.t). 7.62 (IH.s). 7,77 (2H,d). 8.00 (2H.d). 8.20 
(2H.d). 8.29 (IH.d). 8.72 (IH.s), 10.52 (IH.s). 

Example 54: Synthesis of r7-chloro^-f4K;hlorobenzenesulfonvn-2,4M H.3H)-Quinazolinedion-1 •vn-N-f4-pvridvnaceta- 

10 mtde (Compound 54) 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmoX) of the compound 29 and 66 mg 
(0.70 mmol) of 4-aminopyridine 26 mg of the above-identified compound (yield 7.4 %). Properties: colorless crystal. 
Melting point: >1 80*»C (decomposition). PMR (6ppm. DMSOKlg): 4.88 (2H,s). 7.38 (1 H.d). 7.53 {2H.d). 7.65 (1 H.s). 7.78 
75 (2H.d). 7.99 (IH.d). 8.18 (2H.d). 8.45 (2H,d). 10.68 (1H,s). 

Example 55: Synthesis o f ^7-chloro-3-f4K:hlorcbenzenesulfb^v^-2.4(1H.3^^)-qu^nazol^nedionO■vn^N^(2-pvr^^ 

mide (Compound 55) 

20 The same method as in Example 38 was used to dstain from 300 mg (0.70 mnrx)0 of the compound 29 and 66 mg 
(0.70 mnrtol) of 2-aminopyridine 150 mg of the above-identified compound (yield 42.4%). Properties: colorless aystal. 
Melting point: >18a'C (decomposition). PMR (6ppm. DMSO-de): 4.94 (2H.s). 7.1 1 (2H.t). 7.35 (IH.d). 7.58 (1 H,s), 7.76- 
8.33 (8H.m). 10.81 (IH.s). 

25 Example 56: Synthesis of 3-{[7K:hloro-3-(4K:hlorobenzenesulfonvn-2.4(1H.3H)<iuinazolinedion-1-ynacetvlamino)-N- 
gthyipyridinigm iQdtfg (Compound 56) 

In 60 ml of acetonitrile was suspended 1 .50 g (2.97 mnrx>l) of the compound 53. then 2.37 ml(29.6 mmol) of ethyl 
iodide was added arxi the mixture was heated and refluxed for 13 hours. The reaction solution was allowed to cool to 
30 room temperature, then the resultant crystal was obtained by filtration and washed by acetone to obtain 1 .5 g of the 
above-identified corrpound (yield 76.4%). Properties: light yellow crystal. Melting point: 171-172*'C (decomposition). 
PMR (6ppm. DMSO-dg): 1.53 (3H,t). 4.66 (2H.q), 4.98 (2H.s). 7.41 (IH.d). 7.67 (IH.s), 7.82 (2H.d). 8.01 (1H.d). 8,13 
(IH.dd). 8.19 (2H.d), 8.39 (IH.d). 8.85 (IH.d), 9.43 (IH.s). 11.42 (IH.s). 

35 Example 57: Synthesis of 3-{[7-chlQro-3-(4-chlQrobenzenesulfQnyl)-2.4(1H.3H)-quinazQlinediQn-1-vl]acetylamino}-N- 
methvlpyridinium iodide (Compound 57) 

The same method as in Example 56 was used to obtain from 200 mg (0.396 mmol) of the conpound 53 169 mg of 
the above-identified compound (yield 65.9%). Properties: light yellow crystal. Melting point: 177-178°C (decomposi- 
40 tion). PMR(6ppm, DMSO-dg): 4,37 (3H.s). 4.98 (2 H.s). 7,41 (1 H.d), 7.67 (IH.s). 7,82 (2H.d). 8.01 (1H,d). 8.10 (IH.dd). 
8.19 (2H,d). 8.38 (IH.d). 8.73 (IH.d). 9.35 (IH.s). 11.38 (IH.s). 

Example 58: Synthesis of 4-fr7^hloro-3-(4HchlorobenzenesulfbnvlV2.4(1H.3H)-Quina2Qlinedion-1-vllaceMaminol-N- 
methvlpvridinium iodide (Compound 58) 

45 

The same method as in Example 56 was used to obtain from 46 rT»g (0.091 mmol) of the compound 54 29 mg of 
the above-identified compound (yiekJ 49.2%). Properties: light yellow crystal, Melting point: 178-1 81 °C (decomposi- 
tion). PMR (6ppm, DMSO-de): 4.20 (3H.s). 4.97 (2H,s). 7.41 (IH.d). 7.71 (IH.s), 7.81 (2H.d), 8.00-8.04 (3H,m). 8.18 
(2H,d), 8.73 (2Kd), 11.83 (IH.br). 

50 

Example 59: Synthesis of 1 -benzvl-7Hc hlQrQ-3-f4-chlQrobenzenesuHbnvlV2.4f 1 H.3H)-Quinazolinedtone (Compound 59) 

In 15 ml of dimethylformamide was dissolved 1 .00 g (2.70 mmol) of the compound 1 , Under ice cooling. 140 mg of 
sodium hydride (60%. in oil. 3.23 mol) was added and the mixture was stirred at room temperature for 30 minutes. To 
55 the reaction solution was further added dropwise benzylbromide (385 ^l. 3.24 mmol) after which the mixture was stirred 
at room temperature overnight. An excess amount of ice water was poured into the reaction solution, the precipitated 
crystal was obtained by filtration and washed by a small amount of water and diethyl ether, then was concentrated under 
reduced pressure to obtain 777 mg of the above-identified compound (yield 62.4%). Properties: colorless crystal, Melt- 
ing point: 242-244*'C. PMR (6ppm, CDCI3): 5.21 (2H,s). 7,07 (IH.s). 7.17-7.37 (6H.m). 7.57 (2H.d). 8.04 (1H,d), 8.31 
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(2H.d) 

Example 60: Synthesis of 7K:hloro-3-f4-cNorobenzenesulfonY])-1-(4-cyary )b 
(Compound 60) 

5 

Ttie same method bs in Exanple 59 was used to obtain from 1.0 g (2.69 mmol) of the conpound 1 and 540 mg 
(2.75 mmof) of 4-cyanobenzylbromide 460 mg of the above-identified compound (yield 34.9%). Properties: colorless 
crystal. Melting point: >200*C (decomposition). PMR (6ppm. DMSO-de): 5.33 (2H,s), 7.28 (1H.s). 7.33 (IH.d). 7.50 
(2H,d), 7,79 (2H,d). 7.98 (2H.d). 

TO 

Example 61 : Syntheste of 7-chtoro-3-f4-chlorQbenzenesulfonyl)- W3-cyanobenzyl)-2.4(1 H.3H)-quina2Qlinedione 
(Compound 61) 

The same method as in Example 59 was used to obtain from 1 .0 g (2.69 mmol) of the compound 1 and 540 mg 
IS (2.75 mmol) of 3-cyanobenzylbromide 420 mg of the above-identified compound (yield 32.0%). Properties: colorless 
crystal, Melting point: >200*»C (decomposition), PMR (6ppm. DMSO^je): 5.29 (2H.s). 7.29 (IH.s), 7.32 (1H.d). 7.5-7.6 
(IH.m). 7.6-7.8 (5H,m). 7.98 (IH.d), 8.20 (2H.d). 

Example 62: Synthesis of 7^lQro-3-f4-cNoroben2enesulfonvlVl-(2-cvanobenzvl)-2.4(lH.3H)-ouinazQlinediOT 
20 (CompQiinci 62) 

The same method as in Example 59 was used to obtain from 1 .0 g (2.69 mmol) of the compound 1 and 540 mg 
(2.75 mmol) of 2-cyanobenzylbromide 310 mg of the above-identified compound (yield 23.8%). Properties: colorless 
crystal, Melting point: >200*C (decomposition), PMR (6ppm, DMSO^): 5.38 (2H.s). 7.3-7.4 (2H.m), 7.4-7.5 (2H.m), 
25 7.5-7.7 (1H,m), 7.77 (2H,d), 7.84 (1H,d). 8.00 (IH.d). 8.17 (2H,d). 

Example 63: Synthesis of 1-(4-allytoxvcarbonylbenzy ll-7-chloro-3-r4-chlorobenzenesulfDnvft-2.4f1H.3H)^ 

dione (CompQund 63) 

30 The same method as in Example 59 was used to obtain from 2.0 g (5.39 mmol) of the compound 1 and 1 .6 g (6.27 
mmol) of 4-bromomethylbenzoic add allyfester 1.32 g of the above-identified compound (yield 44.9%). Properties: 
colorless crystal, Melting point: 190-19rC (decomposition), PMR (fippm. DMSOKlg): 4.78 (2H,d). 5.2-5.4 (4H.m), 5.9- 
6.1 (IH.m). 7.2-7.4 (4H,m). 7.7-8.0 (6H,m), 8.1-8.3 (2H,m). 

35 Example 64: Synthesis of 1-(3-carfaQxybenzyl)-7-chlQro -3-(4-chlQrQbenzenesulfonvlV2.4(1H.3H)-auinazQllned 
(C<?mppun<j 64) 

The same method as in Example 6 was used to obtain from 1 .0 g (1 .83 mmol) of the conpound 63 750 mg of the 
above-identified compound (yield 80.9%). Properties: colorless crystal. Melting point: >250''C (decomposition), PMR 
40 (6ppm, DMSO-de): 5.16 (2H,s), 7.1-7.3 (4H,m). 7.64 (2H.d), 7.72 (2H,d), 7.83 (1H,d). 8.04 (2H.d), 12.8 (IH.s.br). 

Example 65: Synthesis of 1-(3-allYloxvcarbonytbenzyl)-7-chloro-3-(4-chlorobenzenesuifonvlV2.4(1H.3H)-Quinazoline- 
dione (Compound 65) 

45 The same method as in Example 59 was used to obtain from 2.0 g (5.39 mmol) of the compound 1 and 1 .6 g (6.27 
mmol) of 3-bromomethy1benzoic add allylester 1.85 g of the above-identified compound (yield 62.9%). Properties: 
colorless crystal. Melting point: >200*»C (decomposition), PMR (6ppm. DMSO-ds): 4.78 (2H,d), 5.2-5.4 (4H.m). 5.9-6.1 
(IH.m). 7.2-7.4 (4H,m), 7.7-8.0 (6H.m), 8.1-8.3 (2H,m). 

50 Example 66: Synthesis of ^-(3■cartx>xybenzvl^7-chloro-3-(4-chlorobenzenesulfonvl)^2.4(1H.3H)-quinazolinedione 
(Compound 66) 

The same method as in Example 6 was used to obtain from 1.5 g (2.75 mmol) of the compound 65 1.28 g of the 
above-identified compound (yield 92.0%). Properties: colorless crystal. Melting point: >250°C (decomposition), PMR 
55 (5ppm, DMS0<l6): 5.30 (2H.s), 7.3-7.5 (4H,m), 7.7-7.9 (3H.m). 7.9-8.0 (2H.m). 8.19 (2H,d). 13.2 (1 H.s.br). 
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Example 67: Synthesis of 7<hlorc>-3-(4-chlorobenzenesutfonvl)-W4-f3<)vricft^amin(X^ H.3H)- 

quinazQlinedione (CompQund 67) 

The same method as in Example 38 was used to obtain from 100 mg (0.2 mmol) of the compound 64 and 19 mg 
5 (0.2 mmol) of 3-aminopyrldine 91 mg of the atxwe-identified compound (yield 80.0%). Properties: colorless aystal. 
Melting point: >150»C (deconposition). PMR (5ppm. DMSO-de): 5.34 (2H.s). 7,2-7,5 (6H.m). 7.7-8.0 (SH.m), 8.1-8.3 
(4H,m). 8.90 (IH.s). 10.41 (IH.s). 

Example 68: Synthesis of 7Hchloro-3-(4-chlorDbenzene sulfonvl)-W3-(3Hjyridvnaminocaf^^ 
10 quinazQiinedio ne (Compound 68^ 

The same method as in Example 38 was used to obtain from 100 mg (0.2 mnrx)l) of the compound 66 and 19 mg 
(0.2 mmol) of 3-aminopyridine 96 mg of the above-identified compound (yield 85.0%). Properties: colorless crystal, 
Melting point: >150*'C (decomposition). PMR (8ppm. DMSO-de): 5.33 (2H,s). 7.3-7.5 (6H.m). 7.7-8.0 (5H,m). 8.1-8.3 
IS (4H.m), 8.90 (1 H.s), 1 0.46 (1 H.s). 

Example 69: Synthesis of 4-r7-chloro-3-(4-chlorDbenze nesulfDnvlV2.4M H.3hn-Quinazollnedion-1 -vDmethvlbenzovlalv- 

cinefCQmpwrKl69) 

20 The same method as in Exanple 38 was used to obtain from 250 mg (0.5 mmoO of the compound 64 and 85 mg 
(0.2 mmol) of glydne-t-butyl ester 310 mg of the conresponding t-butyl ester derivative. 

This derivative was treated by the same method as in Example 29 to obtain 230 mg of the above-identified com- 
pound (yield 82.0%). Properties: colorless aystal. Melting point: >170*»C (decomposition). PMR (6ppm. DMSO-de): 
3.89 (2H,d). 5.29 (2H.s). 7.2-7.4 (4H,m), 7.7-8.0 (SH.m). 8.20 (IH.d). 8.80 (IH.t). 11.95 (1H.s,br). 

25 

Example 7D: Synthesis of 3-(7-chloro-3-(4-chlorobenzenesuHbnvlV2.4(1 H.3hn-Quinazollnedion-1 -vOmethylbenzovlqlv- 

cipe fCgmpptiDd 70) 

The same method as in Example 38 was used to obtain from 250 mg (0.5 mnrwl) of the compound 66 and 85 mg 
30 (0.2 mmol) of glydne-t-butyl ester 31 0 mg of the conresponding t-butyl ester derivative. 

This derivative was treated by tiie same method as in Example 29 to obtain 220 mg of the above-identified com- 
pound (yield 78.0%). Properties: colorless aystal. Melting point: >170*»C (decomposition). PMR (6ppm. DMSO-dg): 
3.91 (2H.d). 5.28 (2H,s). 7.3-7.5 (4H.m). 7.7-8.0 (5Km). 8.20 (2H,d), 8.83 (IH.t). 12.60 (IH.s.br), 

35 Example 71: Synthesis of 7-chlQrQ-3-r4-chlQrQbenzenesulfQnyiVM4-n itrQbenzyl)-2.4f1H.3H^-Quina2QlinediQne fCom- 
PQgnd 71) 

The same mettiod as in Example 59 was used to obtain from 3.71 g (10 mmol) of the compound 1 and 2,38 g (1 1 
mmol) of 4-nitrobenzylbromide 4.96 g of ttie above-identified compound (yield 98.0%). Properties: colorless crystal, 
40 Melting point: >235'»C (decomposition). PMR (6ppm. DMSO-de): 5.39 (2H,s), 7.33-8.21 (1 1 H.m). 

Exanple 72: Synthesis of l-(4-aminobenzvn-7-chloro-3-f4-chloroben2enesulfonyt)-2.4/1H.3m-Quinazolinedione 
(CgmpQ^ipd 72) 

45 1 .0 g (1 .98 mmol) of tiie compound 71 was dissolved in a mixed solution of THF (100 ml) and acetic acid (5 ml), 
400 mg of platinum (IV) oxide was added, then the result was hydrolyzed. After six hours, the catalyst was filtered out 
and tiie solvent was distilled off under reduced pressure. The resultant residue was purified by silica gel column chro- 
matography (methylene chloride:ethyl acetate = 30:1) and the result crystallized by isopropyl ether to obtain 425 mg of 
the above-identified conpound (yield 45.2%). Properties: colorless crystal. Melting point: 191-192°C, PMR (5ppm, 

50 CDCI3): 3.08 (2H.br). 5.08 (2H.s). 6.62-8.33 (1 1 H,m). 

Example 73: Synthesis of 7HchlQro-3-f4-chlQroben 2enesulfQnvlM-(4-succinvlaminobenzvlV2.4f 1 H.SH^-aulnazollnedl- 
one (Compound 73^ 

55 300 mg (0.63 mmol) of tiie compound 72 and 100 mg (1 mmol) of anhydrous sucdnic acid were dissolved in THF 
(10ml). The resultant mixture was heated and refluxed for 2 hours. The reaction solution was distilled under reduced 
pressure and recrystallized from chloroform to obtain 253 mg of the above-identified compound (yield 69.7%). Proper- 
ties: colorless aystal. Melting point: 175-177'C. PMR (6ppm. CDCI3): 2.50 (4H.m), 5.18 (2H,s). 7.20-8.23 (11H.m). 
9.94 (IH.s). 12.07 (IH.s). 



27 




EP0 795 548A1 



Example 74: Synthesis of 7-chlofO-3-f4-chlQrQbenzenesu tfonv1^W2-t-butoxvcartx)nvlam 
zolinedione (Compound 74) 

The same method as in Exantple 59 was used to obtain from 1 .05 g (2.83 mmoQ of the compound 1 and 894 mg 
5 (3.12 mmol) of 2-t-txjtoxycartx)nylaminobenzytoromide 1.08 mg of the above-identified compound (yield 66.3%). Prop- 
erties: colorless aystal. Melting point: 176-178«C. PMR (6ppm. CDOa): 1.52 (9H,s). 5.20 (2H.s). 6.64 (IH.s), 6.96-8.31 
(IIH.m). 

Example 75: Synthesis of 1-(2-aminobenzvl)-7-chloro-3-(4-chlorobenzenesulfo nyn-2.4(1H.3H)<iuinazolin^ 
10 (Compound 75) 

The same method as in Example 29 was used to obtain from 950 mg (1 .65 mnwl) of the compound 74,751 mg of 
the above-identified compound (yield 95.7%). Properties: colorless crystal. Melting point: 228-230°G. PMR (6ppm. 
DMSO-dfi): 4.96 (2H.s). 5.15 (2H.s). 6.44-8.22 (1 IH.m). 

15 

Exanrple 76: Synthesis of 7-chlQro-3-(4-chlorobenzenesu[fQnv l)-W2-succinyfaminobenzvl)-2.4nH.3m-Quinazolinedi 
one (Compound 76) 

The same method as in Exanple 73 was used to obtain from 100 mg (1 .65 mmol) of the compound 75.94 mg of 
20 the above-identified compound (yield 77.7%). Properties: colorless crystal. Melting point: 148-152°C. PMR (6ppm. 
DMSOKle): 2.58 (4H,m). 5.08 {2H,s). 7.00-8.22 (IIH.m). 9.77 (IH.s). 

ExarrplQ 77: Synthesis of [3-(3-allyloxycarbony^benzenesulfbnyO-7^loro■24( 1H.3^^)Hquina2ol^nedion-1-vl^ 
dvDacetamlde (Compound 77) 

25 

The conpound 14 was used as the starting substance and the same method as in Example 25 was applied to 
obtain [3-(3-allyloxycarbonylbenzenesuHonyl)-7-chloro-2.4(1H.3H)-qulnazolinedlon-1-yOacetic acid t-butyl ester then 
the same method as in Example 29 was used to obtain [3-(3-allyloxycarbonylbenzenesulfonyl)-7-chloro-2.4(1H.3H)- 
quinazolinedion-1-yqac6tic add. 
30 Next, the same method as in Example 38 was used to obtain from 500 mg (1 .04 mmoO of [3-(3-allyIoxycarbonyl- 
benzenesulfonyl)-7-chloro-2.4{1H.3H)-quinazolinedion-1-yf]acetic acid and 98 mg (1.04 mmol) of 3-aminopyridine 332 
mg of the above-Identified compound (yield 55.8%). Properties: colorless crystal. Melting point: >200*C (decomposi- 
tion). PMR (6ppm. CDCl3):4.83 (2H.d). 4.92 (2H,s). 5.30 (IH.d). 5.42 (1H,d), 5.95-6.03 (IH.m), 7.17 (IH.q), 7.23 
(IH.d). 7.38 (IH.s). 7.69 (1H,t). 7.94 (IH.d). 8.02 (1 H.d). 8.33 (1H,d), 8.51 (1H,d), 8.56 (IH.s). 8.83 (1 H.s). 8.95 (IH.s). 

35 

Exarrpie 78: Synthesis of r3-f3-carbQxvbenzenesuHbnyl)-7-chloro-2.4(1 H.3H)<auln azolinedion-1 -vn-N-fS-pyridynaceta- 
miclQ (CQmppgngi 79) 

The same method as in Example 6 was used to obtain from 286 mg (0.52 mmoQ of the compound 77.230 mg of 
40 the above-identified compound (yield 86.7%). Properties: colorless crystal. Melting point: >200*C (decomposition), 
PMR (6ppm. DMSOKl6):4.88 (2H.s), 7.38 (2H.d). 7.64 (1H.S). 7.86 (IH.t). 8.01 (2H.d). 8.31 (2H.t). 8.41 (IH.d). 8.72 
(2H.S), 10.52 (1H,s). 13.4 (IH.br). 

Exanrple 79: Synthesis of 3-lf3-f3-aliytoxycart)onvibenzenesulfonvl)-7-chloro-2.4f1H.3H)-Quinazoltnedion-1- 
45 yl]acetvlamino)-N-ethylpyridinium iodide (Compound 79) 

The same metiiod as in Example 56 was used to obtain from 100 mg (0.19 mmol) of the compound 78,65 mg of 
the above-identified compound (yield 49.9%). Properties: colorless crystal. Melting point: >200**C (decomposition). 
PMR (6ppm. DMSO-d6):1.53 (3H,t). 4.66 (2H,q). 4.98 (2Ks). 7.41 (IH.d), 7.67 (IH.s). 7.87 (IH.t), 7.96 (IH.s), 8.02 
50 (IH.d). 8.13 (IH.t). 8.33 (IH.d). 8.41 (IH.t). 8.71 (IH.s). 9.43 (IH.s). 11.41 (IH.s). 13.35 (1H.br). 

Example 80: Synthesis of f7-chlQfO-3-r4^hlQroben zenesulfQnvl)-2.4(1H.3H)<iuinazolinedionO-vn-N-benzvlacetamid 
(Compound 80) 

55 The same method as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 76 ^l 
(0.70 mmol) of 3-aminopyridine 250 mg of the above-identified compound (yield 68.9%). Properties: colorless crystal, 
Melting point: 215-216^C, PMR (6ppm, DMSO-d6):4.30 (2H.d). 4.75 (2H,s). 7.15 (2H,d), 7.23-7.40 (5H.m). 7.81 (2H.d). 
7.98 (IH.d). 8.21 (2H.d). 8.66 (1H,t). 
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Example 81 : Synthesis of f7-chloro-3-f4K:hlQrobenzen esulfonvl)-24nH.3H)^uinazolinediQn-1-vn-N^ 
mide (Compound 81) 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmoO of the compound 29 and 71 ^1 
5 (0.70 mmol) of 4-aminomethylpyridine> 160 mg of the atx)ve*identified compound (yield 44.0%). Properties: colorless 
crystal, Melting point: >200*C (decomposition), PMR (5ppm. DMSO<l6):4.31 (2H.d), 4.79 (2H.s). 7.16 (2H.d). 7.39 
(1H.d). 7.45 (1H.S). 7.81 (2H,d). 7.98 (IH.d), 8.21 (2H.d). 8.46 (2H,d). 8.93 (IH.t) 

Example 82: Synthesis of r7-chlao-3-(4<hlorobenzenesulfDnvn-2.4(1H.3h4)<|uinazolinedion-1-vn-N-( 5H^^^ 
10 mide (Compound 82) 

The same method as In Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 92 mg 
(0.70 mmol) of 5-aminoindole 257 mg of the above-identified compound (yield 67.6%). Properties: colorless aystal, 
Melting point: 222-224*»C, PMR (6ppm, DMSO-d6):4.86 (2H,s). 6.37 (IH.s), 7.16 (IH.d). 7.31-7.40 (3H.m). 7.59 (IH.s). 
15 7.77-7.82 (3H.m). 8.00 (1H.d), 8.21 (2Kd). 10.04 (IH.s). 11.01 (IH.s). 

Exanyle 83: Synthesis of 3-{p<hloro-3-(4K:hlorobenzenesutfonyl)-2.4(1H.3H) Kauinazolinedlon-1-yll^ 
butoxvcarbonvlmethvtpyridinium) bromide fCompound 83) 

20 The same method as in Example 56 was used to obtain frcmi 100 mg (0.20 mmoQ of the compound 53 and 58 ^il 
(0.39 mmoO of t-butyl bromoacetate 1 1 3 mg of the above-identified compound (yield 81 .5%). Properties: colorless crys- 
tal. Melting point: >200°C (decomposition). PMR (6ppm. DMSO-d6):1.44 (9H,s). 4.97 (2H.s). 5.59 (2H.s). 7.39 (IH.d), 
7.69 (IH.s). 7.80 (2H.d). 7.99 (IH.d). 8.18-8.20 (3H.m). 8.47 (IH.d). 8.77 (IH.d). 9.49 (IH.s), 1 1.51 (IH.s). 

25 Example 84: Synthesis of 34r^-chlQro-3-(4-chlorobenzenesulfbnvn-2.4f1H.3H)<iuinazoiinedion-1-vl1acetYla^ 
cafboxymethvlpvridinium bromide (Compound 84) 

The same method as in Example 29 was used to obtain (quantitatively) from 94 mg (0. 1 3 mmol) of the conpound 
83 82 mg of the above-identified compound. Properties: colorless aystal, Melting point: ^56^^5TC. PMR (6ppm, 
30 DMSOKi6):4.98 {2H,s). 5.60 (2H.s). 7.40 (IH.d). 7,70 (IH.s). 7.82 (2H.d). 8.00 (IH.d). 8.19 (3H.m). 8.49 (IH.d). 8.79 
(1H.d), 9.49 (IH.s), 11.56 (IKs). 

Example 85: Synthesis of r7-chloro-3-(4K:hlorobenzenesulfonvl)-2.4nH.3H)<iuinazolinedion-1-yq-N-(4H3vri 

nyPacetamide (Compound 85) 

35 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 67 mg 
(0.70 mmol) of 4-aminopyrimidine 60 mg of the above-identrtied compound (yield 1 6.9%), Properties: colorless crystal, 
Melting point: 217-2iyC. PMR (5ppm. DMSOKj6):4.96 (2H.5). 7.38 (IH.d). 7.79 (1H,s). 7.81 (2H.d). 7,99 (2H.d). 8.19 
(2H.d). 8.68 (1 H.d). 8.93 (IH.s), 1 1 .27 (1 H.s). 

40 

Example 86: Synthesis of r7-chlao-3-f4K:hlorobenzene sulfonvl)-2.4MH.3H)-Quinazolinedion-1-vn-N-isopro^^ 
mi;l9 (Cgmppgnc;! 9e) 

The same mettiod as in Example 38 was used to obtain from 300 mg (0,70 mmol) of the compound 29 and 59 ml 
45 (0.70 mmol) of Isopropylamlne 130 mg of the above-identified conpound (yield 39.5%). Properties: colorless crystal, 
Melting point: 223-224'»C. PMR (6ppm, DMSO<i6):1.02 (3H.s). 1.04 (3H.s), 3.81-3.86 (IH.m). 4.58 (2H,s), 7.30 (1H.s), 
7.35 (1H,d). 7,79 (2H,d). 7.96 (1H.d). 8.04 (IH.d). 8.17 (2H.d), 

Example 87: Synthesis of |7-chloro-3-r4<hlorobenzenesulfonvl)-2.4nH.3H)K]uinazolinediQn -1-vn-N-(4-(2-aminopvri- 
50 midinvl))acetamide (Compound 87) 

The same metfiod as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 77 mg 
(0.70 mmol) of 2,5<liaminopyrimidine 190 mg of tiie above-identified compound (yield 52.1%). Properties: colorless 
crystal, Melting point: >200^C (decomposition). PMR (6ppm. DMSO-d6):4.83 (2H.s). 6,49 (2H.s), 7.37 (IH.d). 7.57 
55 (IH.s). 7.89 (2H,d). 7.97 (IH.d). 8.18 (2H.d). 8.34 (2H.s), 10.30 (IH.s). 
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EyamolQ 88: Synthesis of r7-chlorQ-3-(4-chlQfObenze nesu[fonvl)-2.4n H.3H)K3uinazonnedion-1 -vn-N-cvtosinacetamide 
(Compound 88) 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mnrv)!) of the compound 29 and 85 mg 
5 (0.70 mmoO of cytosine 101 mg of the alDOve-identified compound (yield 27.6%). Properties: colorless crystal. Melting 
point: >200*»C (deconposition). PMR (6ppm. DMSOk16):4.92 (2H.s). 6.96 (1 H.d). 7.38 (1 H.d). 7.65 (1 H.s). 7.80 (2H.d). 
7.85 (IH.d), 7.98(1 H.d), 8.19 (2H.d), 11.08 (1H.br), 11.58 (IH.br). 

Example 89: Svnthesfe of f7-chiQro-3-f4 ^ethaxvbenzenesulfonviV2.4(1H.3H)<iuinazoiinedon-1-Yn-N-(3HW^^ 

w dyPacetamide (Compound 89) 

The compound 1 35 was used as the starting substance and the same method was used as in Example 25 to obtain 
[7-chloro-3-(4-methoxybenzenesulfbnyl)-2,4(1H,3H)-quinazoIinedion-1-yl]acetic acid t-butyl ester then the same 
method was used as in Example 29 to obtain [7-chloro-3-(4-methoxybenzenesulfbnyl)-2,4(1H,3H)- quinazolinedion-1- 
75 yQacetic acid. 

Next, the same method as in Example 38 was used to obtain from 300 mg (0.71 mmoi) of [7-chloro-3-(4-methoxy- 
benzenesulfonyf)-2.4(1 H,3H)-quinazolinedion-1 -yljacetic acid and 66 mg (0.71 mmol) of 3-aminopyridine 261 mg of the 
above-identified compound (yield 73.4%). Properties: colorless crystal, Melting point: >200''C (decomposition). PMR 
(Sppm. DMS(>d6):3.86 {3H,s), 4.88 (2H,s). 7.21 (2H,d). 7.35 (2H.t). 7.62 (IH.s). 7.98 (2H,d). 8.12 (2H.d). 8.28 (IH.d). 
20 8.70 (IH.S). 10.52(1 H.s). 

Eyample 90: Synthesis of 3-{[7-chlQro-3-( 4-methoxyben2enesu»bnyl)-2.4(1 H.3H)<iuinazolinedion-1-vflacetvlamino}-N- 
fithylpyridinium iodide (Compound 90^ 

26 The same method as in Example 56 was used to obtain from 200 mg (0.40 mmol) of the compound 89 229 mg of 
the above-identified compound (yield 87.2%). Properties: colorless crystal. Melting point: 170-172*'C. PMR (6pfxn. 
DMS<>d6):1.50 (3H.t). 3.87 (3H,s). 4.64 (2H.q). 4.97 (2H,s). 7.22 (2H.d). 7.39 (IH.d). 7.65 (IH.s). 7.99 (IH.d), 8.12 
(2H.d). 8.37 (1H.d). 8.83 (IH.d). 9.42 (IH.s). 11.40 (IH.s). 

30 Example 91 : Synthesis of f7-chloro-3-f4-chlo robenzenesuHbnvn-2.4n H.3H)^uinazolinedion-1 -yn-N-(5<iuinQly»aceta- 
mide (Compound 91) 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 101 mg 
(0.70 mmol) of 5-amlnoquinoline 245 mg d the above-identified compound (yield 63.0%). Properties: colorless crystal. 
35 Melting point: 218-220«C. PMR (6ppm. DMSOk16):5.02 (2H.s). 7.39 (1H.d), 7.64 (IH.t). 7.72-7.81 (5H,m), 7.89 (1 H.d). 
8.00 (IH.d). 8.21 (2H.d), 8.36 (IH.d), 8.92 (IH.d). 10.32 (IH.s). 

Example 92: Synthesis of p-chloro-3-f4-chloroben2enesulfonylV2.4(1 H.3H)-Quinazolined iQn-1 ■vn-N-4-(4-t-butoxvcarb- 
onvlpinerazin-l-vnacetamide (Compound 92) 

40 

The same method as in Example 38 was used to obtain from 500 mg ( 1 . 1 7 mmol) of the compound 29 and 323 mg 
(1.17 mmoO of 4-(1-t-butoxycartx>nylplperazin-4-yl)aniline 608 mg of the above-identified compound (yield 76.9%). 
Properties: colorless crystal. Melting point: 195-197<»C. PMR (6ppm, DMS0-d6):1 .40 (9H,s), 3.02 (4H.br). 3.43 (4H,br). 
4.80 (2H.S), 6.90 (2H.d). 7.38 (3H.t). 7.55 (IH.s), 7.80 (2H.d). 7.97 (IH.d). 8.18 (2H.d), 10.05 (IH.s). 

45 

Example 93: Synthesis of p-chlQro-3-(4^hlQroben26nesulfon yl)-2.4f1H.3H)^uinazolinediQn-1-yf]-N-(4-piperazin-1- 
yl)acetamid6 (Compound 93) 

The same method as in Example 29 was used to obtain from 406 mg (0.69 mmol) of the compound 92 220 mg of 
50 the above-identified compound (yield 54.2%). Properties: colorless crystal, Melting point: 176-178^C. PMR (Sppm. 
DMSOKl6):3.14.3.21 (8H.m). 4.81 (2H.s). 6.93 (2H.d), 7.34-7.42 (3H,m). 7.55 (1H.s). 7.79 (2H.d), 7.97 (1H.d). 8.18 
(2H.d). 10.11 (1H.br). 

Example 94: Synthesis of r7-chloro-3-f4-methylbenzenesulfonv»-2.4(1H.3H)<]uinazolinedion-1-vn-N-f3-Pvridvnaceta- 
55 mide (Copipoiind 94) 

The compound 37 was used as the starting substance and the same method was applied as in Example 25 to 
obtain [7-chloro-3-(4-methylbenzenesulfonyl)-2,4(1H.3H)-quinazolinedion-1-yl]acetic acid t-butyl ester then the same 
method was used as in Example 29 to obtain r7-chloro-3-(4-methylbenzenesulfonyi)-2,4{1H.3H)-quinazolinedion-1- 
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yQacetic acid. 

Next, the same method as in Example 38 was used to obtain from 1 .0 g (2.45 mmol) of the compound 29 and 230 
mg (2.45 mmol) of [7<hloro-3-(4-methylbenzenesutfony1)-2.4(1H,3H)-quinazolinedion-1 -yQacetic acid 1.0 g of the 
above-identified compound (yield 84.2%). Properties: colorless crystal. Melting point: 151-153''C. PMR (Sppm. DMSO- 
5 d6):2.41 (3H.S). 4.88 (2Ks), 7.35 (2Kt). 7.51 (2H.d), 7.61 (IH.s). 7.97 (2H,d), 8.06 (2H,d), 8.28 (IH.d). 8.70 (IH.d). 
10.53 (1Ks). 

Example 95: Synthesis of 3-f 7-chlo^D-[3-^4-fT^eth^^benzene-sulfonyl)-^■(4-nr^ethoxvbenzenesul^ H.3H)-Quina- 
zolinedion-1-yl]acetviaminol-N-ethvlDyridinium iodide fCompound 95) 

10 

The same method as in Example 56 was used to obtain from 500 mg (1 .03 mmol) of the connpound 94 460 mg of 
the above-identified compound (yield 69.7%). Properties: colorless crystal, Melting point: 157-159**C, PMR (6ppm, 
DMS0^):1.51 (3Ht), 2.42 (3H,s). 4.64 (2H.q), 4.97 (2H.s). 7.39 (1H.d), 7.51 (2H.d). 7.64 (IH.s). 7.98-8.11 (4H,m), 
8.37 (IH.d), 8.82 (IH.d). 9.41 (IH.s), 11.38 (1H,s). 

15 

Example 96: Synthesis of [3-benzenes ulfonyl-7^hiQrQ-2.4(1H.3H)-QuinazQlinediQn-1-vn-N-f3-cvridvnacetamide rCom- 
PQVind96) 

Compound 1 1 was used as the starting substance and the same method was applied as in Example 25 to obtain 
20 [3-benzenesulfonyl-7-chloro-2,4(1 H,3H)-qulnazolinedion-1 -yQacetic acid t-txityt ester then the same method was used 
as in Example 29 to obtain [3-benzenesulfonyl-7-chloro-2.4(1H,3H)-quinazolinedion-1 -yQacetic acid. 

Next, the same method as in Example 38 was used to obtain from 500 mg (1.30 mmol) of [3-benzenesulfbnyl-7- 
chloro-2,4(1H,3H)-quinazolinedion-1-yf]acetic add and 123 mg (1,30 mnx)l) of 3-aminopyrldine 390 mg of the above- 
identified compound (yield 63.7%). Properties: colorless crystal, Melting point: >200*'C (decomposition), PMR ($ppm. 
25 DMSO-d6):4.87 {2H,s). 7.34-7.39 (2H.m), 7.62 (IH.s). 7.70 (2Kt). 7.80 (IH.t). 7.98 (2H.d), 8.19 (2H.d). 8.29 (1H.d). 
8.70 (IH.s). 10.50 (IH.s), 

Example 97: Synthesis of 3-[(3-benzenesulfbnyl -7-chlorD-3-f4-methQxybenzenesulfonyO-2.4(1H.3H)<|uinazoline^ 
1-yl)acetvlaminol-N-ettTylpyridinium i odide (Compound 97) 

30 

The same metiiod as in Example 56 was used to obtain from 200 mg (0.42 mmoQ of ttie compound 96 100 mg of 
the above-identified compound (yield 38.0%). Properties: colorless crystal. Melting point: 99-10rC, PMR (6ppm. 
DMSO-d6):1.52 (3H,t), 4.66 (2H.q). 4.97 (2H,s), 7.41 (IH.d). 7.67 (IH.s). 7.73 (2H.t). 8.01 (1H,d). 8.13 (1H,t). 8,20 
(2H.d). 8.39 (1H.t). 8.85 (IH.d), 9.43 (IH.s), 11.40 (IH.s). 

35 

Example 98: Synthesis of [7-chloro-3-(4'Chlorobenzenesulfonvl)-2.4nH.3hn-Quinazolinedion-1-yQ-N-(4-S-(2-t-butoxv- 
cafbonyl-2-t-butoxycarbonvlamino)ethylphenvnace tamide (Compound 96) 

The same metiiod as in Example 38 was used to obtain from 500 mg (1 ,30 mmd) of ttie compound 29 and 392 mg 
40 (1.17 mmol) of 4-aminobutoxycarbonylmethylaniline 500 mg of ttie above-identified compound (yield 63.1%). Proper- 
ties: colorless crystal, Melting point: >200*C (decomposition). PMR (6ppm. DMSO-d6):'' -34 (18H,s). 2.79-2.86 (2H.m), 
3.95-4.03 {2H,s). 4.83 {2H.s). 7.16 (2H.d). 7.37 (IH.d). 7.43 (2H.d). 7.56 (IH.s), 7.78 (2Kd). 7.98 (1H.d). 8.17 (2H.d). 
10.19 (IH.s). 

45 Example 99: Synttiesis of r7-chloro-3-(4-chlorobenzenesulfbnyl)-2.4(1H.3H)-quinazolinedion-1-vn-N-(4-L-phenvlalanl- 
nyllacetamide (Compound 99) 

The same metiiod as in Exanrple 29 was used to obtain (quantitatively) from 400 mg (0.59 mmol) of tiie compound 
98 310 mg of ttie above-identified conrpound. Properties: colorless crystal, Melting point: 19M93°C, PMR (6ppm. 
50 DMSO-d6):2.97-3.10 (2H.m). 4.14 (1H,br), 4.85 (2H.s). 7.21 (2H.d), 7.37 (1H,d). 7.50 (2H.d). 7.56 (1H.s). 7.80 (2H.d), 
7.98 (1H,d). 8.16-8.21 (4H,m). 10.32 (IH.s). 

Example 100: Svnttiesis of [7-chloro-3-(4-chlorobenzenesulfonyn -2.4(1 H.3H)-Quinazolinedion-1 •yi1-N-(2.4<ii-t-butoxy- 
carbonylphenvDacetamide f Compound 100) 

55 

The same method as In Example 38 was used to obtain from 500 mg (1 .1 7 mmol) of ttie compound 29 and 342 mg 
(1.17 mmd) of 2,4-di-t-txJtoxycartx)nylanlllne 239 mg of ttie above-Identified compound (yield 62.3%). Properties: color- 
less crystal, Melting point: >200*»C (decomposition), PMR (6ppm. DMSO-d6):1.57 (18H,s). 4.87 (2H,s), 7.40 (IH.d), 
7.65 (1H,s), 7.80 (2H,d), 8.00 (1H,d), 8.11 (1H,s), 8.20 (2H,d), 8.36 (2H,s). 10.68 (1H,s). 
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Example 101 : Synthesis of f7-chloro-3-(4K^lorDbenzenesuHonvn-2.4n H.3H)-QuinazQlinedion-1 •vl1-N-f2.4<jicarbQXYt- 
phenyPacetamide (Compound 1Q1) 

The same method as in Example 29 was used to obtain from 304 mg (0.43 mmol) of the compound 1 00 239 mg of 
5 the above-Identified compound (yield 93.8%). Properties: colorless crystal, Melting point: 213-220^0. PMR (5ppm, 
DMSC>d6):4.86 (2K6). 7.38 (IH.d). 7.65 (IH.s). 7.78 (2H.d). 7.99 (IKd). 8.17-8.19 (3H.m). 8.39 (2H.s). 10.62 (IH.s). 

Example 102: Synthesis of 7-chlQro-3-n-methvtDvrrole-3-sutfQnvl)-2.4(1H.3H)K3uinazolinedlone (Compound 102) 

10 As the starting substances, methyl 4-chloro-2-phenoxycart)ony1aminobenzoate and 1 •methylpyrrole-3'Sulfonamide 
were used and the same method was applied as in Exan^e 36 to obtain N-{1-methylpyn'ole-3-suHonyl)-N'-(2-methox- 
ycart)onyi-5-chlorophenyl)urea and further to obtain from 1.89 g (5.08 mmol) of N-(1-methyipyrro!e-3-sulfonyf)-N'-(2- 
cart)Oxy-5-chlorophenyl)urea 712 mg of the above-identified compound (yield 41.3%). Properties: colorless crystal. 
Melting point: >2Q(rO (decomposition). PMR (6ppm. DMSC>d6).*3.71 (3H.6), 6.61 (IH.s), 6.90 (IH.s). 7.12 (1H,s). 7.23 

15 (1 H.d). 7.72 (1 H.s), 7.86 (1 H.d), 1 1 .59 (1 H.br). 

Example 103: Synthesis of pK;hloro-3-(1-methylpyrrole^-sulfonvl)-2.4(1H.3H)-auinazolinedion-1-vn-N-(3-Pvrl 

ciyi)acetamicle (Compound 103) 

20 The compound 1 02 was used as a starting material and the same method as In Example 25 was applied to obtain 
[7-chloro-3-(1-methylpyrrole-3-sulfonyl)-2.4(1H,3H)-quina20linedion-1-yl] acetic acid t-butyi ester and further the same 
method was used as In Example 29 to obtain [7-chloro-3-(1-methyipyrrole-3-sulfonyO-2,4(1H,3H)-quinazolinedion-1- 
yQacetic acid. 

Next the same method as in Example 38 was used to obtain from 410 mg (1.03 mmol) of 3-[7-chloro-3-(1-methyl- 
25 pyn'ole-3-sulfonyl)-2,4(1H.3H)Kiuinazolinedion-1-yl]acetic add and 97 mg (1.03 mmol) of 3-aminopyridine 45 mg of the 
above-identified compound (yield 9.2%). Properties: colorless crystal, MeWng point: >200**C (decomposition), PMR 
(6ppm, DMSCki6):4.92 (2Ks), 6.64 (IH.s), 6.92 (IH.s). 7.36 (IH.d). 7.42 (IH.q). 7.62 (IH.s). 7.76 (IH.s). 7.98 (IH.d), 

8.03 (1H.d). 8.33 (IH.d). 8.76 (IH.s), 10.60 (IH.s). 

30 Example 104: Synthesis of 7-chloro-3-f4-etho xvcarbonvl-1-methvlDvrazole-5-sulfonvn-2.4(1H.3H)<iuinazoline^ 
(Compound 1Q4) 

1 .26 g (4.89 mmoQ of 1 -methyl-4-ethoxycart)onylpyrazol-5-sutfonylisocyanate and 839 mg (4.89 mnroO of 2-amino- 
4*chlorobenzoic acid were treated in the same way as in Example 1 to obtain 71 2 mg of the above-identified compound 
35 (yield 35.3%). Properties: colorless crystal. Melting point: 222-224*'C, PMR (fippm, DMS0-d6):1 .05 (3H.t), 2.09 (3H.s), 

4.04 (2H.q). 4.25 (2H.s). 7.15 (IH.s). 7.29 (IH.s). 791 (IH.d). 8.02 (1H.s). 11. 92 (1H.br). 

Example 105: Synthesis of 3-(7-chloro-3-(4-chlorobenz enesutfDnvn-2.4(1H.3m<iu!nazolinedion-1-yl)acetylaminQP^ 
noxvphosphoric add fComoound 105) 

40 

Into 35 ml of anhydrous THF and 2 ml of dimethyHormamide was dissolved 1 .00 g (1 .92 mmol) of the compound 
40. 606 mg (8.65 mmol) of tetrazole and 689 mg (2.88 mmol) of N.N '-diethyl- 1 .5'dihydro-2.4.3-benzodioxaphosphepin- 
3-amine were added, then the mixture was agitated at room temperature for one and a half hours. An excess amount 
of water was poured into the reaction solution and extraction was performed by ethyl acetate. The resultant organic 

45 layer was washed with water and saturated saline, then dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to obtain a crude product. The obtained crude product was refined by silica gel chromatogra- 
phy (ethyl acetate:n-hexane=1 :3) to obtain 687 mg of 3-[7-chloro-3-(4-chlorobenzenesulfonyl)-2,4(1 H.3H)-quinazoline- 
dion-1-yf]acetylaminophenoxy-2.4,3-benzodioxaphosphepin. 

Next, in 10 ml of dichloromethane was suspended 595 mg (0.87 mmol) of 3-[7-chloro-3-(4-chlorobenzenesulfonyl)- 

50 2.4(1 H,3H)<^uinazolinedion-1-yl]acetylaminophenoxy-2,4.3-benzodioxaphosphepin and the mixture was cooled to- 
25**C. Under cooling, 256 mg (1 .48 mmol) of m-chloroperbenzdc acid was added and the mixture agitated for 30 min- 
utes. An excess anrxjunt of water was poured into the reaction solution, then extraction was performed by ethyl acetate. 
The organic layer was washed by a saturated aqueous solution of sodium hydrogencartx)nate, water, and saturated 
saline, then was dried over magnesium sulfate and concentrated to otrtain a crude product of a phosphate. The 

55 obtained crude product was suspended in 20 ml of dioxane, then 70 mg of palladium cartjon (10%) was added and the 
mixture was agitated overnight under a flow of hydrogen. The reaction solution was filtered on Celite, then was washed 
by a small amount of dimethylformamide and the filtrate was concentrated. The obtained oily substance was crystal- 
lized by ethyl acetate, then dried to obtain 256 mg of the above-identified compound (yield 49.2%). Properties: colorless 
crystal. Mdting point: >200*»C (decomposition). PMR (6ppm, DMSO-d6):4.85 (2H.s). 6.89 (IH.d). 7.27 (IH.t), 7.33-7.40 
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(2H,m). 7.48 (IH.s). 7.62 (IH.s). 7.81 {2H.d). 7.99 (IH.d). 8.20 (2H.d). 10.41 (IH.s). 

Example 106: Synthesis of 1 44-(2.3-bis-t-butaxvcart)o riylquanidifro^ben^ 
2.4(1 H.3H)^uina20linediQne f Compound 106^ 

5 

200 mg (0.42 mmol) of the compound 72. 174 mg (0.63 mmol) of N.N'-t-butoxycartx)nylthiourea, and 121 mg (0.63 
mmol) of 1-(3^im6thyiaminopropyO-3-ethylcartxxfiimid6chlorate were dissolved in 5 ml of DMF and the mixture was 
agitated at room temperature for seven hours. The solvent of the reaction solution was distilled off under reduced pres- 
sure, then the residue was dissolved in ethyl acetate and washed by a 10% citric acid aqueous solution and saturated 

10 saline. The result was dried over magnesium sutfste, then concentrated under reduced pressure. The residue obtained 
was subjected to silica gel column chromatography and eluted by dichloromethane. The target product fraction was 
concentrated under reduced pressure, tiien isoproF^ ether was added to the resultant crystal which was tiien obtained 
by filtration and heated and dried under reduced pressure to obtain 132 mg of the identified compound (yield 43.7%). 
Properties: colorless aystal. Melting point: 180*»C (decomposition). PMR (6ppm, CDCI3): 1.49 (9Ks). 1.53 (9H,s). 5.17 

IS (2H,s). 7.08-8.33 (1 1 H.m). 1 0.35 (1 H.s). 1 1 .60 (1 H.s). 

Exanrple 107: Synthesis of 7K:hloro-3-(4-cNorobenzenesulfonviV1-f4-auanidinobenzvl)- 2.4(1H.3m<iuin^ 
(Compound 107) 

20 The same method as in Example 29 was used to obtain from 218 mg (0.30 mmol) of tiie conrpound 106 103 mg of 
the above-identified compound (yield 65.6%). Properties: colorless aystal. Melting point: 163-165*'C (decomposition). 
PMR (fippm. DMSOd6):5.25 {2H.s). 7.0-8.2 (ISH.m). 

Example 108: Synthesis of 7-chlorQ-3-(4-c hlorobenzenesulfonvl)-1 ■phenacvl-2.4(1 H.3H)-QuinazolinediQne fComPOund 

25 IflSl 

371 mg of the compound 1 (1.00 mmd) and 239 mg of phenacyl bromide (1.20 mmol) were treated by the same 
method as in Example 25 to obtain 437 mg of the above-identified compound (yield 89.4%). Properties: colorless ays- 
tal, Melting point: 269-270''G (decomposition), PMR (5ppm. DMSOk16):5.67 (2H.s). 7.3-8.2 (12H.m). 

30 

Example 109: Synthesis of 1-a>enzyloxv methvl)-7^:hloro-3-(4-cNoroben2enesulfonvt)-2.4(1H.3H)<auinazolinediQn 
(CQmpQVind 1Q9) 

371 mg of the compound 1 (1 .00 mmol) and 192 mg of benzyloxymetiiyl chloride (1.20 mmd) were treated by the 
35 same method as in Example 25 to obtain 407 mg of the above-identified compound (yield 82.9%). Properties: colorless 
crystal. Melting point: 186-187»C (decomposition). PMR (6ppm. CDCI3): 4.66 (2H.s), 5.56 (2H.s), 7.1-8.3 (12H.m). 

Example 110: Synthesis of r7-chloro-3-(4-chlorobenzenesulfonyl)-2.4nH.3H)-Quinazolinedion-1-vn-N-f^^^^ 
carbonvl)propoxv)phen yi)acetamide (Compound 1 10) 

40 

The same mettiod as in Example 38 was used to obtain from 500 mg ( 1 . 1 6 mmol) of ttie conpound 29 and 300 mg 
(1.19 mmol) of t-butyl 4-(4-amincphenQxy)butyrate 119 mg (1.28 mmol) to 510 mg of the above-identified compound 
(yield 66.4%). Properties: colorless aystal. Melting point: 204-205<'C. PMR (6ppm. DMS0<l6):1 .39 (9H.s). 1 .8-1 .9 (2H, 
m). 2.34 (2H,Q. 3.92 (2H,t). 4.80 (2H.s), 6.87 (2H.d). 7.3-7.5 (3H.m), 7.58 (IH.s), 7.79 (2H.d). 7.97 (IH.d). 8.18 (2H.d). 
45 10.12 (1H.S) 

Example 111: Synthesis of p-chloro-3-(4-chlQrobenzenesulfonyl)-2.4(1H.3H)-QuinazolinediQn-1 •vn-N-(4-(3-carbQXvl- 
propyloxv^phenvOacetamide (Compound 111) 

50 The same metiiod as in Exanple 29 was used to obtain from 350 mg (0.53 mmol) of the compound 1 1 0 230 mg of 
the above-identified conpound (yield 71.8%). Properties: colorless crystal. Melting point: >200''C (decomposition). 
PMR (6ppm. DMS0-d6):1. 8-2.0 (2H.m). 2.36 (2H.t). 3.93 (2H.t). 4.80 (2H.s). 6.87 (2H,d). 7.3-7.5 (3H.m), 7.58 (IH.s), 
7.79 (2H.d). 7.97 (IH.d), 8.18 (2H.d). 10.13 (IH.s) 

55 Example 1 12: Synthesis of 1 •f2-allyloxvcarb onylbenzvi^7-chloro-3-f4-chlorobenzenesulfonvlV2.4(1 H.3H)-auinazonne- 
diQng (CgmpQVjnd 112) 

1.38 g (6.36 mmol) of 4-chlorobenzenesulfonylisocyanate and 2.00 g (5.78 mmol) of 2-(2-allyloxycartx)nylben- 
zyl)amino-4-chlorobenzoic acid were treated in the same way as in Example 1 to obtain 1 .50 g of the above-identified 
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cofTpound (yield 47.6%). Properties: colorless crystal. Melting point: 155-156**C. PMR (6ppm. DMSO<i6)-4 B3 (2H.d), 

5.2- 5.5 {4H.m). 6.0-6.2 (IH.m). 7.1-7.2 (2H.m), 7.3-7.5 (5H.m). 7.7-7.8 (2H.m). 7.9-8.1 (2H,m). 8.1-8.2 (2H.m) 

Eyamplfl 113: Synthesis of 1-(2-carbQxylbenzyi)-7-chlQro-3-(4-chlQrobenzen^ ^ 

1.25 g (2.29 nvnoO of the compound 112 was treated in the same way as in Example 6 to obtain 704 mg of the 
above-identified compound (yieid 60.7%). Melting point: >250*a PMR (6ppm. DMSO<J6):5.53 (2H.s), 7.1-7.2 (2H.m). 

7.3- 7.5 (3H.m). 7.7-7.9 (2H.m). 7.9-8.0 (2H.m). 8.1-8.2 (2H.m) 

10 

Example 114: Synthesis of 7-chlQrQ-3-(4-chlQrobenzenesuHbnyl )-1-(3-pyridylmethyl)-2.^ 
(ConpQunjIU) 

580 mg (2.68 nvnol) of 4-chtoroben2enesulfonylisocyanate and 600 mg (2.28 mmd) of 4-chloro-2-(3-pyridylme- 
15 thyOamlnobenzoic add were treated in the same way as in Example 1 to obtain 1 75 mg of the above-identified com- 
pound (yield 16.6%). Properties: colorless crystal. Melting point: >190'*C (decomposition). PMR (5ppm, DMSO-d6):5.29 
(2H.S). 7.3-7.4 (2H,m), 7.39 (IH.s). 7.68 (IH.d), 7.79 {2H.d). 7.97 (IH.d), 8.20 (2H.d), 8.46 (IH.d). 8.57 (IH.d). 

Example 115: Synthesis of 7-chlQro-3-f4- chlQfQbenzeriesuHbnviV1-(2-D\ffidvlmethvlV2.4nH.3H)^^ 
20 (CQmpQun^illS) 

950 mg (4.35 mmoQ of 4-chlorobenzenesulfonylisocyanate and 950 mg (3.61 mmol) of 4-chloro-2-(2-pyridylme- 
thyQaminobenzoic add were treated in the same way as in Example 1 to obtain 600 mg of the above-identified com- 
pound (yield 36.0%). Properties: colorless crystal. Melting point: >180**C (decomposition). PMR (5ppm, DMSO-d6):5.29 
25 (2H.S). 7.3-7.5 (4H.m), 7.7-7.8 (3H.m). 7.97 (1 H.d). 8. 1 7 (2H.d). 8.48 (1 H.d) 

Example 116: Synthesis of 7-chlorD-3-(4- chloroben2enesulfbnvl)-1-(4-Dvridvtmethvl)-24f1H.3H)-quinazQli^ 
(GompQundlie) 

30 655 mg (3.01 mmol) of 4^lorobenzenesuHbnylisocyanate and 620 mg (2.35 mmd) of 4-chloro-2-(4-pyridylme- 
thyl)aminobenzoic add were treated in the same way as in Example 1 to obtain 220 mg of the above-identified com- 
pound (yield 16.6%). Properties: colorless crystal, Melting point: >240*»C (decomposition). PMR (6ppm, DMSO-d6):5.35 
(2H.S). 7.2-7.4 (5H.m). 7.4-7.8 (4H.m). 8.01 (IH.d), 8.50 (2H,d). 11.85 (IH.s) 

35 Example 117: Synthesis of 3-{[7-chlQrQ-3-(4-chlQrQbenzen esulfQnyl)-2.4(1H.3H)K3uina2dinedion-1-yl1mem^^^ 
pyridinium iodide f Compound 1 17) 

The same method was used as in Example 56 to obtain from 60 mg (0.130 mmol) of the compound 1 14 60 mg of 
the above-identified compound (yield 74.6%). Properties: light yellow crystal, Melting point: >150°C (decomposition). 
40 PMR (6ppm, DMSOdfi): 1 .49 (3H.t), 4.56 (2H,s), 5.43 (2H,s). 7.38 (1 H.d), 7.49 (1 H.s). 7.80 (2H.d). 8.01 (1 H.d), 8.1-8.2 
(3H,m). 8.52 (IH.d). 9.0-9.1 (2H.m) 

Example 1 18 4-(f3-(4-ohlorobenzenesulfo nvl^7-chlQrQ-2.4MH.3Hl-Quinazdinedion-1^^^ 
iodide (Compound 118) 

45 

The same method was used as in Example 56 to obtain from 1 00 mg (0.21 7 mmol) of the compound 1 1 6 75 mg of 
the above-identified conpound (yield 54.5%). Properties: light yellow crystal. Melting point: >250*'C (decomposition). 
PMR (fippm. DMSO-dg): 1 .51 (3H.t). 4.57 (2H.d). 5.59 (2H.s). 7.3-7.4 (3H,m). 7,58 (1 H.d). 8.0-8.1 (3H.m). 8.98 (2H,d). 
11.89 (1H,s) 

50 

Example 119: Synthesis of 2-(f7-chloro-3-(4-chloroben2enesulfonvn-2 .4f1H.3H)HQuinazolinedion-1-vl1methvn 
boxylmethylpvridinium bromide (Compound 119) 

The same method as in Exanrple 56 was used to react 40 mg (0.087 mmol) of the compound 1 14 and 70 ^1 (0.47 
55 mmol) of t-butyl bromoacetate to synthesize 2-{p-(4-chlorob^zenesutfonyl)-7-chloro-2,4(1H.3H)-quinazolinedion-1- 
yl]methyf}-N-t-butyloxycait)onylmethylpyridiniumbromide, then the same method as in Example 29 was used to obtain 
10 mg of the above-identified compound (yield 19.5%). Properties: colorless crystal. Melting point: >200"'C (decompo- 
srtion). PMR (6ppm. DMSO^):5.43 (2H.s), 5.47 (2H.s). 7.38 (IH.d). 7.47 (IH.s). 7.80 (2H,d). 8.01 (IH.d). 8.1-8.2 
(2H.m). 8.63 (IH.d). 8.95 (2H.s) 
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Example 120: Synthesis of 7K:hlQfQ-3'r4-f3-Dvrazolvl)benzenesuffonvn-2.4MH.3Hl<iuinazQlin^^ (Compound 120) 

As the starting sut)stances. methyl 4-chloro-2-phenaxycartx>nytamjnobenzoate and 4-(3-pyrazolyl)benzenesuIfon- 
amide were used and the same method was applied as In Example 36 to obtain N-[4-{3-pyrazotyl]benzenesulfonyl]-N'- 
5 (2-nwthoxycarbonyi-5-chlorophenyl)urea and further to obtain from 1.70 g (4.04 mnx)l) of N-[4-(3-pyra2olyl)benze- 
nesulfbnyl]-N'-{2-cartK)xyl-5<hlorophenyl)urea 870 mg of the above-identified compound (yield 53.5%). Properties: 
colorless crystal, Melting point: 124-126*0 (decomposition). PMR(6ppm, CDCl3-CD30D):6.73(1H.s), 7.09(1H,s). 7.16 
(2H.d). 7.48 (IKs), 7.66 (IH.s). 7.9-8.1 (3H.m). 8.32 (2H.d). 

10 Example 121 : Synthesis of fyH:hlQrQ-3-f4-<3iavrazQlyl)ben2enesulfonvn-2.4MH.3H)^uinazolinediQn 
dyl)acetamide (Compound 121) 

Compound 120 was used as the starting sut}stance and the same method as in Example 25 was applied to obtain 
{7-chloro-3-[4-(3-pyrazolyl)benzenesulfonyl]-2.4(1H.3H)-quinazolinedion-1-yl}ac6tic acid t-butyl ester, then the same 
15 method was used as in Example 29 to obtain {7-ch!oro-3-I4-(3-pyrazolyl)benzenesulfonyt]-2,4(1 H,3H)-quinazolinedion- 
1-yl}aceticacid 

Next, the same method as in Exarrple 38 was used to obtain from 200 mg (0.43 mmo\) of 3-[7-chloro-3-{7-chloro- 
3-[4-(3-pyrazolyl)benzenesulf6nyl]-2,4(1 H,3H)-quinazolinedion-1-yl}acetic acid and 45 mg (0.48 mmol) of 3-aminopyri- 
dine 140 nig of the above-identified compound (yield 60.5%). Properties: colorless aystal. Melting point: 238.5-240°C, 
20 PMR (6ppm. DMSO-d6):4.87 (2H.s). 6.89 (1 H.s). 7.3-7.4 (2H.m). 7.64 (1 H.s). 7.8-8.3 (8H.m). 8.70 (1 H.s). 1 0.54 (1 H.s). 

Example 122: Synthesis of 7-chlQro-3-(pyridine-3-sulfbnvf)-2.4(1H.3H)^uinazdinediQne (Compound 122) 

As the startng substances, methyl 4-chloro-2-phenoxycartx>nylaminobenzoate and pyrldine-3-sutfonamide were 
25 used and the same method was applied as in Example 36 to obtain N-(3-pyridine sulfonyO-N '-(2-methoxycartx)nyl-5- 
chlorophenyQurea and further to obtain from 1.3 g (3.66 mmof) of N-(3-pyridine sulfonyO-N*-(2-carboxyl-5-chlorophe- 
nyl)urea 1.1 g of the above-identified compound (yield 88.3%). Properties: colorless crystal. Melting point: >226''C 
(deconposition), PMR (6ppm. DMSCkJ6):7.10 (IH.s). 7.24 (IH.d), 7.73 (IH.t). 7.85 (IH.d), 8.50 (IH.d). 7.93 (IH.d). 
9.23 (IH.s). 11.68 (IH.s). 

30 

Example 123: Synthesis of f7-chloro-3-(pyridine-3-sulfonv1)-2.4(1H.3H)<iuinazolinedion-1-vn-N-(3-PW^^ 
(Cgmppgnd 123) 

Compound 122 was used as the starting substance and the same method as in Example 25 was applied to obtain 
35 [7-chloro-3-(pyridine-3-sulfonyl)-2,4(1 H.3H)-quinazolinedion- 1 -yl]acetic acid t-butyl ester and further the same method 
as in Example 29 was used to obtain [7-chloro-3-(pyridine-3-sulfonyl)-2.4(1 H.3H)-quinazolinedion-1 -yl]acetic acid. 

Next, the same method as in Example 38 was used to obtain from 300 mg (0.76 mmol) of [7-chloro-3-(pyridlne-3- 
sulfonyl)-2,4(1H,3H)-quina20linedion-1-yf]acetic acid and 78 mg (0.83 mmoQ of 3-aminopyridine 120 mg of the above- 
identified compound (yield 33.6%). Properties: colorless crystal, Melting point: 262-263°C. PMR (6ppm. DMSO- 
40 d€):4.86 (2H.S), 7.36 {2H.m). 7.64 (IH.s). 7.76 (IH.m). 8.00 (2H,d), 8.29 (IH.d). 8.54 (IH.d). 8.71 (IH.s). 8.95 (IH.d). 
9.26 (IH.s), 10.50 (IH.s). 

Example 124: Synthesis of 34f7-chloro-3-(pyridine-3-sulfonvl)-2.4(1H.3m-Quinazolinedion-1-ynacetvlaminol-N-ethvl- 
p yri^iniyjm i9< Jid9 (CQmpQunj 124) 

45 

The same method as in Example 56 was used to obtain from 100 mg (0.21 mmol) of the compound 123 100 mgof 
the above-identified compound (yield 76.2%). Properties: colorless crystal. Melting point: 156-159°C. PMR (6ppm. 
DMSO-d6):1.51 (3H,t), 4.64 (2H.q), 4.95 (2H.s). 7.39 (IH.d), 7.42 (IH.s), 7.77 (IH.m). 8.00 (1H,d). 8.12 (IH.m). 8.35 
(IH.d). 8.53 (IH.d). 8.83 (IH.d). 8.95 (IH.d). 9.26 (IH.s). 9.42 (1H,s). 11.39 (IH.s). 

50 

Example 125: Synthesis of 7-chloro-3-(PVTTole-2-sulfonvi)-2.4(1H.3H)^uina20linedione (Compound 125) 

As the starting sitetances. methyl 4-chloro-2-phenoxycart>onylaminobenzoate and pyrrol e-2-sulfonamide were 
used and the same method was applied as in Example 36 to obtain N-(pyrrole-2-sutfonyl)-N'-(2-methoxycartonyl-5- 
55 chlorophenyl)urea and further to obtain from 750 mg (2.16 mmol) of N-(pyrrole-2-sulfbnyO-N'-(2-cartxwyl-5-chlorophe- 
ny1)urea 550 mg of the above-identified compound (yield 77.3%). Properties: colorless crystal, Melting point: >280°C 
(decomposition), PMR (6ppm. DMSO-d6):7.10 (IH.s), 7.24 (1H.d), 7.73 (IH.t). 7.85 (IH.d). 8.50 (IH.d). 7.93 (IH.d). 
9.23 (IH.s). 11.68 (IH.s). 
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Example 126: Synthesis of 7■chloro-3-(4■cvanoben2enesulfonvl^2.4(1H. 3 hn-quinazo^ (Compound 126) 



1.14 g (5.49 mmol) of 4-cyanobenzenesuKbnylisocyanat8 and 943 mg (5.50 nrvnol) of 2-aniino-4-chlorob6nzoic 
acid were treated in the same way as In Example 1 to obtain 349 mg of the above-identified compound (yield 1 7.6%). 
5 Properties: colorless crystal. Melting point: >250''C (decomposition), PMR (6ppm. DMSO^):7.13 (IH.s). 7.24 (IH.d). 
7.86 (1H.d). 8.16 (2H.d). 8.32 (2H.d). 11.9 (IH.br). 

Example 127: Synthesis of 7-chloro-3-(2-chlorobenzenesuHbnvlV2.4(1H.3hn<]uinazoiinedione fCompound 127) 

10 1.14 g (5.22 mnx>l) of 2-chlorobenzenesutfonylisocyanate and 896 mg (5.22 mmol) of 2-amino-4-chlorobenzoic 
acid were treated in the same way as in Example 1 to obtain 1 .00 g of the above-identified compound (yield 51.6%). 
Properties: colorless crystal. Melting point: 275-276*'C, PMR (5ppm. DMSO-d6):7.16 (IH.s). 7.23 (IH.d). 7.63-7,76 
(4H,m), 7.86 (1 H.d), 8.20 (1 H.d), 1 1 .79 (1 H.br). Example 128: Synthesis of 3-(4-chlorobenzene 

15 sulfbnyiM-6thyloxycarbonylmethyl-2.4(1H.3K)<|uinazollnedione (Compound 128) 

1 .00 g of conrpound 1 (2.70 mmol) and 359 ^l (3.24 mmol) of ethyl bromoacetate were treated by the same method 
as in Example 25 to obtain 1 .10 g of the above-identified compound (yield 89.1%). Properties: colorless crystal, Melting 
point: 208-209"C. PMR (Sppm, CDCI3): 1.28 (3H.t), 4.25 (2H,q), 4.74 (2H,s), 6.91 (1H,s), 7.23 (IH.d), 7.56 (2H.d), 8.06 
20 (1H,d).8.28(2H,d). 

Example 129: Synthesis of 3-(4-chlorobenzenesulfonyt)-1-phenethyl-2.4(1H.3H)-quinazQlinediQne (Compound 129) 

1 .00 g of conrpound 1 (2.70 mmol) and 442 ^1 of phenethyl bromide (3.24 mmol) were treated in the same method 
25 as in Example 25 to obtain 1 64 mg of the above-identified compound (yield 12.8%). Properties: colorless crystal, Melt- 
ing point: 200-202^C, PMR (Sppm. CDCI3): 2.98 (2H,t), 4.19 (2H,t). 7.05 (IH.s), 7.18-7.29 (6H.m), 7.56 (2H,d), 8.03 
(iKd), 8.28 (2H.d). 

Example 130: Synthesis of 7-chloro-3-f2.&<iichlorobenzenesulfonyl)-2.4(1H.3K)-quinazolinedione (Compound 130) 

30 

1 .12 g (4.42 mmol) of 2.5-dichlorobenzenesulf6nylisocyanate and 882 mg (4.42 mmol) of 2-amino-4-chlorobenzoic 
acid were treated in the same way as in Example 1 to obtain 1 .06 g of the above-identified compound (yield 58.6%). 
Properties: colorless crystal. Melting point: 254-256*'C. PMR (6ppm. DMSO-d6):7.17 (1H.s). 7.24 (1H.d). 7.71 (IH.d). 
7.80-7.89 (2H.m). 8.18 (1 H.s). 

35 

Example 131: Synthesis of 7-chloro-3-(2.6-dichlorobenzenesulfonyl)-2.4(1H.3H)-quinazolinedione (Compound 131) 

1 .12 g (4.42 mnrx)l) of 2,6-dichlorobenzenesulf6ny1isocyanate and 882 mg (4.42 mmol) of 2-amino-4-chtorobenzoic 
acid were treated in the same way as In Example 1 to obtain 725 mg of the above-identified compound (yield 40.5%). 
40 Properties: colorless crystal. Melting point: 260-26rC, PMR (6ppm, DMSO-d6):7.18(1H,s). 7.22 (1H,br), 7.63 (3H,br). 
7.88 (1H,d). 11.83 (IH.br). 

Example 132: Synthesis of 3-(4-chlorQben2enesulfbnviV7-methoxv-2.4MH.3H)-Quina2olinedione (Compound 132) 

45 31 3 mg (1 .44 mmol) of 4-chlorobenzenesulfbnylisocyanate and 200 mg (1 .20 mmol) of 2-amino-4-methoxybenzoic 
acid were treated in the same way as in Exanrple 1 to obtain 252 mg of the above-identified conpound (yield 62.8%). 
Properties: colorless crystal. Melting point: 205-206'C. PMR (Sppm. DMSO-d6):3.79 (3H.s). 7.08 (IH.d). 7.28-7.30 
(2H,m). 7.75 (2H.d). 8.16 (2H.d), 11.42 (IH.br). 

50 Example 133: Synthesis of 7-methoxy-3-(4-toluenesu[fonyl)-2.4(1H.3H)-Quina20linedione (Compound 133) 

269 mg (1.36 mmol) of p-toluenesulfonylisocyanate and 190 mg (1.20 mmol) of 2-amino-4-methoxybenzoic acid 
were treated in the same way as in Example 1 to obtain 211 mg of the above-identified compound (yield 53.5%). Prop- 
erties: colorless crystal. Melting point: 228-23rC. PMR (fippm, DMSad6):2.43 (3H,s). 3.79 (3H.s). 7.07 (IH.d). 7.29 
55 (2H,br). 7.45-7.54 (2H.m). 8.04 (2H,d). 1 1 .37 (1 H.s). 
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Example 134: Synthesis of 7-chlofo-3-(4-cHoro-2-fluorobenzenesijlfonvO-2.4f 1H.3H)K3uinazoli (Comix)uncl 
134) 

1.12 g (4.77 mmoO of 4-chloro-2-fluorobenzenesulfonylisocyanate and 819 mg (4.77 mmoO of 2-amino-4-chlo- 
5 robenzoic add were treated in the same way as in Example 1 to obtain 742 mg of the above-identified compound (yield 
40.0%). Properties: colorless crystal. Melting point: 267-268*0, PMR (fippm, DMSOd6):7.16 (IH.s). 7.24 (1 H.d). 7.56 
(IH.t). 7.73 (IKd). 7.87 (IH.d). 8.10 (IH.t). 12.2 (1H.br). 

Example 135: Synthesis of 7-chloro-3-f4-methoxvbenzenesuHbnvn-2.4(1H.3hn-Quinazolinedione (Compound 135) 

TO 

1.14 g (5.35 mnx)l) of 4-methQxybenzenesulfonylisocyanate and 938 mg (5.35 mmol) of 2-amino-4-chlorobenzoic 
acid were treated in the same way as in Example 1 to obtain 938 mg of the above-identified compound (yield 64.3%). 
Properties: colaless crystal, Mating point: >200''C (decomposition), PMR (6ppm, DMSO-d6):3.88 (3H,s), 7.12 (1H,s), 
7.17-7.23 (3H.m). 7.85 {1H,d). 8.10 (2H.d). 11.68 (1H.br). 

15 

Example 136: Synthe sis of 7-chlQro-3-(4-trtfluQromethylbenzenesulfanvl)-2.4(1H.3H^-qutnazQlinBdiQne f Compound 
136) 

1 .67 g (6.67 mmoO of 4-trifluoromethylbenzenesulfbnylisocyanate and 1 .14 g (6.67 mmol) of 2-amino-4-chloroben- 
20 zoic acid were treated in the same way as In Example 1 to obtain 888 mg of the above-identified compound (yield 
32.9%). Properties: colorless crystal, MeWng point: >200^C (decomposition). PMR (6ppm, DMSC)-d6):7.13 (1 H.s). 7.23 
(1 H,d). 7.87 (1 H.d), 8.06 (2H,d). 8.39 (2H.d). 1 1 .78 (1 H,br). 

Example 137: Synthesis of 3-f4-f2-allyloxvcarbonylethvlaxy)benzenesulfbnvfl-7-chtoro-2.4f1 H,3m^uinazolinedione 
25 (CQmpotintf 137) 

1.09 g (3.53 mmol) of 4-(2-allyloxycartx)nylethyO benzenesuHbnyltsocyanate and 606 mg (3.53 mmol) of 2-amino- 
4-chlorobenzoic add were treated in the same way as in Example 1 to obtain 505 mg of the above-identified compound 
(yield 30.8%). Properties: colorless crystal, Melting point: >200'>C (decomposition). PMR (Sppm. DMSO-de)2.87 (2H.t). 
30 4.35 (2H,t), 4.60 (2H,d). 5.20 (IH.d). 5.30 (1H,d). 5.89-5.94 (1H,m). 7.12 (1H,s). 7.20 (3H.t). 7.85 (IH.d). 8.10 (2H.d). 

Exanu)le 138: Synthesis of 3-(4-allyloxvcart)onvlbenzenesulfonvl)-7-chloro-2.4MH.3H)-Quinazolinedion^ (Compound 
138) 

35 1.76 g (6.60 mmol) of 4-allylQxycartx)nyIben2enesulfonylisocyanate and 1.13 mg (6.60 mmol) of 2-amino-4-chlo- 
robenzoic acid were treated in the same way as in Example 1 to obtain 965 mg of the above-identified compound (yield 
34.8%). Properties: colorless crystal. Melting point: >200<*C (decomposition), PMR (6ppm, DMSO-d6):4.87 (2H,d). 5.31 
(1H,d). 5.43 (IH.d). 6.00-6.11 (IKm). 7.12 (1H,s). 7.22 (IH.d). 7.85 (IH.d), 8.23 (2H.d), 8.32 (2H.d), 11,69 (1H.br). 

40 Example 139: Synthesis of 3-[4-(2-carbQxylethyloxy)ben 2enesulfonvl]-7-chloro-2.4nH.3H)<]uinazoHnedione (Com- 
PQfnd 139) 

200 mg (0.43 mmol) of the compound 137 was treated in the same way as in Exanple 6 to ot^tain 105 mg of the 
above-identified compound (yield 57.5%). Melting point: 200'*C or more, PMR (Sppm, DMSO-d6):2.73 (2H.t), 4.30 
45 (2H.t), 7.12 (1H,s), 7.20 (3H.t). 7.85 (1H,d). 8.10 (2H,d), 12.09 (1H.br). 

Example 140: Synthes is of [7-chlQrQ-3-(4K:hloroben2enesulfonyl)-2.4(1H.3H)<|uinazolinedion-1-yl1-N-(4-chlQrophe- 
nvt^acetamide (Compound 140) 

50 The same method as In Example 38 was used to quantitatively obtain from 300 mg (0.70 mmol) of the compound 
29 and 89 mg (0.70 mmol) of 4<hloroaniline 400 mg of the atx)ve-identified compound. Properties; colorless crystal. 
Melting point: >200<»C (deconposition). PMR (6ppm, DMSO-d6):4.85 (2H.s). 7.36 (3H.d). 7.60 (3H.t). 7.79 (2H,d). 7.99 
(IH.d). 8.19 (2H.d). 10.45 (1H,s). 

55 Example 141: Synthesis of r7 -chloro-3-f4K:hloroben2enesulfonyn-2.4(1H.3m<iuinazdinedion-1-yl1-N^^^ 
mide (Compound 141) 

The same method as in Example 38 was used to obtain from 300 mg (0.70 mmol) of the compound 29 and 80 ^l 
(0.70 mmol) of cyclohexylamine 324 mg of the above-identified compound (yield 76.8%). Properties: colorless crystal. 
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Melting point: >20(fC (deconrposition). PMR {6ppm, DMSC><l6):1.05-1.78(10H,m), 3.51-3.62 (IH.m). 4.71 (2H.s). 7.38 
(1H.d), 7.78-7.82 (3H.m). 8.00 (1H,d), 8.21 (2H.d). 

gxamplQ 142: Synthesis of 7-chfQr(v3-f4-r3-ethylQ)cycaftx)nylpfopyloxy)ben 2enesuto 
5 (Compound 142) 

763 mg (2.44 mmol) of 4K3-ethyloxycartx)nylpropylQxy)benzenesulfonylisocya^ and 418 mg (2.44 mmol) of 2- 
amino-4-chlorobenzoic acid were treated in the same way as in Example 1 to otTtain 306 mg of the above-identified 
corT^ound (yield 27.0%). Properties: colorless crystal. Melting point: 167-169**C. PMR (6ppm, DMSC>d6):1-18 (3H,s), 
10 1.98-2.03 (IH.m), 2.46 (2H,t). 4.04-4.14 (4H.m), 7.12 (IH.s), 7.16 (2H.d). 7.21 (IH.d). 7.85 (IH.d). 8.09 (2H.d), 11.58 
(1H.6). 

Example 143: Synthesis of 7-chloro-3-r2-cvanoben2enesulfonvlV2 .4(1H.3hn-quinazolinedione (Compound 143) 

15 As the starting substances, ethyl 4-chIoro-2-phencxycart)onylaminobenzoate and 2-cyanobenzenesutfbnamide 
were used and the same method was applied as in Example 36 to obtain N-(2-cyanobenzenesulfonyl)-N -(2-ethyloxy- 
cartx)nyi-5-chlorophenyi)urea and further to obtain from 1.52 g (3.73 mmol) of N-(2-cyanobenzenesulfonyO-N'-(2-car- 
boxyl-5-chlorophenyl)urea 810 mg of the above-identified conrpound (yield 60.1%). Properties: colorless crystal, 
Melting point: 160-16rC. PMR (Sppm. DMSO<i6);3.71 {3H.s). 6.61 (IH.s). 6.90 (IH.s). 7.12 (1H,s). 7.23 (1H,d). 7.72 

20 (IH.S), 7.86 {1H.d). 11.59 (1H.br). 

Example 144: Synthesis of 7-chloro-3-[4-(2-mQrphdino ethYlQxy)benzenesulfbnvll-2.4MH.3H)K]uina20lined^ (Com- 
pound 144) 

25 As the starting substances, ethyl 4-chloro-2-phenQxycarbonylaminobenzoate and 4-(2-nrK)rpholinoethyloxy)benze- 
nesulfonamide were used and the same method was applied as in Example 36 to obtain N-[4-(2-morpholinoetiTyl- 
oxy)benzenesulfonyl]-N'-(2-ethytoxycarbonyi-5-chlorophenyl)urea and further to obtain from 500 mg (0.98 mmol) of N- 
[4-(2-morpholinoethyloxy)ben2enesulfonyf)-N'-(2-carboxyl-5-chlorophenyi)urea 120 mg of tiie above-identified com- 
pound (yield 27.2%). Properties: colorless crystal. Melting point: >200**C (decomposition). PMR (5ppm. DMSO-d6):2.48 

30 (4H.t), 2.73 (2H.t), 3.57 (4H.t). 4.22 (2H.t). 7.12 (IH.s), 7.20 (3H.t), 7,85 (IH.d). 8.09 (2H.d), 11.56 (IH.br). 

Example 145: Synthesis of 7-chloro-3-f4-(2-bromoethvloxv)benzenesulfonvn-2. 4(1 H.3H)-QuinazQlinedione (Compound 
145) 

35 As tiie starting substances, ethyl 4-chloro-2-phenoxycartx)nylaminobenzoate and 4-(2-bromoethyloxy) benze- 
nesutfonamide were used and tiie same mettiod was applied as in Example 36 to obtain N-[4-(2-bromoetiiyloxy)benze- 
nesuffonyl]-N'-(2-etiTyloxycarbonyl-5-chlorophenyl)urea and furtiier to otJtain from 760 mg (1.50 mmol) of N-[4-{2- 
bromoethyloxy)benzenesulfonyl]-N'-(2'Cartx}xy!-5-chlorophenyl)urea 320 mg of the above-identified compound (yield 
46.4%). Properties: colorless crystal. Melting point: >200**C (decomposition), PMR (6ppm. DMSO<l6):3.82 (2H,t). 4.46 

40 (2H.t), 7.12 (IH.s). 7.12-7.23 (3H,m). 7.85 (IH.d), 8.11 (2H.d), 11.59 (1H,s). 

Example 146: Synthesis of 7-chloro-3-(4-f2-(4-phenvlplDerazin-1-vl)ethvloxv1benzenesulfonyl}-2.4(1 H.3H)-Quinazoline- 
dione (Compound 146) 

45 As tiie starting substances, etiiyl 4-chloro-2-phenoxycart)onylaminobenzoate and 4-[2-(4-phenylpiperazin-1- 
yl)ethyloxy]benzenesu]fonamide were used and tiie same metiiod was applied as in Example 36 to obtain N-{4-[2-(4- 
phenyipiperazln-1 -yl)ethyloxy] benzenesulfonyl}-N'-(2-ethyloxycartx)nyl-5-chlorophenyi)urea and to obtain from 81 3 mg 
(1.39 mmol) of N-{4-[2-(4-phenylpiperazin-1-yl)ethyloxy] benzenesulfonyl)-N'-(2-carboxy-5-chIorophenyl)urea 115 mg 
of the above-identified compound (yield 15.3%). Properties: colorless crystal, Melting point: 177-179*C, PMR (5ppm, 

so DMS(>d6):2.65 (4H.t). 2.80 (2H.t), 3.13 (4H,t), 4.26 (2H,t). 6.75 (IH.t). 6.90 (2H,d), 7.12 (IH.s). 7.17-7.22 (5H.m). 7.85 
(1H.d). 8.10(2H,d). 11.59 (1H,br). 

Example 147: Synthesis of 7-chloro-3-(4-chloro-2-cvanoben2enesulfonyl)-2.4(1H.3H)-quinazollnedione (Compound 
147) 

55 

As the starting substances, etiiyi 4-chloro-2-phenoxycarbonylaminobenzoate and 4-chloro-2-cyanobenzenesulfon- 
amide were used arxl the same method was applied as in Example 36 to obtain N-(4-chloro-2-cyanobenzenesulfonyl)- 
N'-(2-ethyioxycarbonyi-5-chlorophenyl)urea and further to obtain from 1.04 g (2.35 mmol) of N-(4-chloro-2-cyanoben- 
zenesuIfonyl)-N'-(2-cartK)xy-5-chlorophenyOurea 31 mg of tiie above-identified compound (yield 3.3%). Properties: 
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colorless crystal, Melting pdm: >200*C (deconrposition). PMR (6ppm. DMS(>d6):7.32-7.36 (2H,m). 7.99 (1H.d), 8.05 
(IH.d). 8.38 (IHd), 8.54 (1H.s). 12.16 (1H.br). 

Examplfl 148: Synthesis of 3-(4-anrwnQbfiri2enQSulfonyi)-7-^lore>-2.4(1H.3H)-^^ (Compound 148) 

5 

As the starting substances, methyl 4-chloro-2-phenGKycartx)nylaminobenzoate and 4-amjnobenzenesulfonamide 
were used and the same method was applied as in Example 36 to obtain N-(4-aminobenzenesuHbnyl)-N'-(2-methoxy- 
carbonyl-5-chlorophenyl)urea and further to obtain from 470 mg (1.27 mmol) of N-{4-aminobenzenesulfonyl)-N'-(2-car- 
boxy-5-chlorophenyl)urea 270 mg of the above-identified compound (yield 60.5%). Properties: colorless aystal. 
10 Melting point: >250*>C (decomposition). PMR (6ppm. DMSO<l6):6.39 {2H.s). 6.63 (2H.d). 7.09 (IH.s), 7.22 (2H.d), 7.76 
{2H,d). 7.83 {2H.d). 11.51 (IH.s). 

Exanmla 149: Synthesis of 3-(4-acetvlben2enesulfbnvl^7-chloro-2.4nH.3H^^uinazoti^ (Compound 149) 

75 As the starting substances, methyl 4<hloro-2-phenQxycart>onylaminobenzoate and 4-acetylbenzenesulfbnamide 
were used and the same method was applied as in Example 36 to obtain N-(4-acetyibenzenesulfonyl)-N'-(2-methoxy- 
cartx)nyl-5-chlorophenyOurea and further to obtain from 300 mg (0.76 mmol) of N-(4-acetylbenzenesulfonyl)-N'-(2-car- 
boxyl-5-chlorophenyl)urea 170 mg of the above-identified compound (yield 59.1%). Properties: colorless crystal. 
Melting point: >250*C (deconrposition). PMR (Sppm. DMSO<l6):2.64 (3H.s), 7.1 0 (1 H.s). 7.24 (1 H.q). 7.85 (1 H.d). 8.1 7 

20 (2H.d). 8-27 (2H.d). 

Example 150: Synthesis of 7-chtoro-3-f4-(5-tetra2olyl)ben2enesutfonyn-2.4(1H.3H)-quina2olinediQne (Compound 150) 

As the starting substances, methyl 4-ch!oro-2-phenoxycarbonylaminobenzoate and 4-(5-tetrazolyl) benzenesulfon- 
25 amide were used and the same method was applied as in Example 36 to obtain N-[4-(5-tetrazolyObenzenesulfonyl]-N'- 
(2-methoxycarbonyl-5-chlorophenyl)urea and further to obtain from 2.00 g (4.44 mmol) of N-[4-(5-tetrazolyl)benze- 
nesuli6nyO-N'-(2-carboxyl-5-chlorophenyl)urea 602 mg of the above-identified compound (yield 33.5%). Properties: 
colorless crystal, Melting point: >200«C (decomposition), PMR (6ppm. DMSO-d6):7.14 (IH.s). 7.24 (1H,d), 7.87 (2H,d). 
8.34 (4Kci). 11.66 (1H.br). 

30 

Exarrple 151: Synthesis of 3-^4-cNorobenzenesutfonvlV7-hvdroxv-2.4riH.3m<iu lnazollned^ (Compound 151) 

In 15 ml of anhydrous THF was dissolved 423 mg (2.02 mmol) of 4-acetoxy-2-aminobenzoic acid methylester, 485 
mg (2.23 mmol) of 4-chloroben2enesultonylisocyanate was added, then the mixture was agitated at room tenperature 
35 for one hour. Water was poured into the reaction solution, then extraction was performed by ethyl acetate and the 
obtained organic layer was washed, dried, and concentrated to obtain 594 mg (1 .39 mmol) of the corresponding sulfo- 
nylurea derivative. 

Next, the same method was used as in Example 36 to obtain from 594 mg (1 .39 mmd) of N-(4-chlorobenzenesul- 
fonyl)-N -(2-methoxycartx)nyl-5-hydroxyphenyl)urea 58 mg of the above-identified compound (yield 8.1%). Properties: 
40 colorless crystal. Melting point: 244-248«C. PMR (6ppm, DMSOKj6):6.99 (1 H.d). 7.11 (1 H.d). 7.20 (1 H.s), 7.73 (2H.d). 
8.16 (2H.d). 9.67 (IH.s), 11.29 (IH.s). 

Example 152: Synthesis of 7-benzvloxv-3 -(4-chlorobenzenesulfbnvlV2.4(1H.3H)-ouinazolinedione (Compound 152) 

45 The same metiiod as in Example 1 51 was used to obtain from 886 mg (3.44 mmol) of 2-amino4-benzyloxybenzoic 
acid methylester and 796 mg (3.44 mmol) of 4-chlorobenzenesulfonylisocyanate 220 mg of the above-identified com- 
pound (yield 9.6%). Properties: colorless crystal. Melting point: 206-207*»C, PMR (8ppm, CDCl3):5.08 (2H.s). 6.93 
(1H.d). 7.32-7.55 (9H,m), 8.27 (2H.d). 8.58 (1H.br). 

50 Exanple 153: Synthesis of N-[(34-butoxvcarbonyt)-3-S-(t-butoxvcaffaonv lamino)DroDionvl1-(4-f7<hlor^ 
2en6sutfQnvl)-2.4f1H.3H)- Quinazolinedion-1-vnmethvnaniline (Compound 153) 

The same method as in Example 38 was used to obtain from 200 mg (0.42 mmd) of tiie compound 72 and 198 mg 
(0.42 mmol) of a-O-t-butyl-N-t-butoxycarbonyl-L-asparatic acid 178 mg of ttie above-identified compound (yield 56.7%). 
55 Properties: colorless crystal. Melting point: >200**C (decomposition), PMR (5ppm. DMSO-de): 1 .43 (9H.s). 1 .45 (9H.s), 
2.83-2.98 (2H.m), 4.41-4.49 (IH.m). 5.16 (2H,s), 6.63 (1H.d). 7.03 (IH.d). 7.06 (IH.s). 7.15-7.20 (4H.m). 7.50 (2H.d). 
8.02 (2H.d). 
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Example 154: Synthesis of N-(6-L^soaftvl)■{4-[7<hlofo-3^^4-chlo^oben2enesulfonvi^24nH■^ 
ynmethyOaniline (CQmppund 154) 

The same method as in Example 29 was used to obtain from 1 70 mg (0.23 mmol) of the compound 1 53 123 mg of 
5 the above-identified conrqxxind (yield 91.6%). Properties: colorless crystal. Melting point: >200*'C (deconposttion), 
PMR (6ppm, DMSO^): 2.92 (2H.d). 4.27 (IH.br). 5.20 (2H.8), 7.06 (IH.d). 7.25-7.34 (4H.m). 7.53 {2H.d). 7.80 (2H.d). 
7.98 (1H,d), 8.21 (2H,d), 10.26 (1H.br). 

Evaluation Example 1 : Measurement of Chymase Inhibitive Activitv 

10 

Human heart chymase was prepared in accordance with the method of Urata et al. (see previous reference), then 
the inhibitive activity of the quinazoline derivatives of the present invention was measured in the following manner. That 
is. to 10 ^ of a 20 mM trisphosphate buffer (pH7.5) containing 2MKCI were added 10 ^1 of purified chymase and 5 }J of 
a dlmethytsutfoxide (hereinafter referred to as DMSO) solution of the test sample. The mixture was preincut>ated at 

IS 37''C for 1 0 minutes, then 25 pi of a 1 mM Ang I solution was added and the mixture preincubated at 37°C for 30 min- 
utes. Next. 50 mI of 30% acetic acid was added to stop the enzymatic reaction. At the same time, a blind test was per- 
formed by adding, instead of ttie test sample solution, 5 ^] of DMSO and performing the same reaction. 

The reacted solution was subjected to high performance liquid chromatography using Develosil ODS-5 (made by 
Nomura Kagaku. 0 4.6 mm x 150 mm) and developed at a flow rate of 2.0 mlAnin in 0.05% TFA by a straight concen- 

20 tration gradient raising the acetonitrile from 0% to 60% over 10 minutes. This was monitored by the absort)ance at 210 
nm and tiie peaks identified by comparison with standard samples of Ang I and Ang II. The peak areas were measured 
by an integrating meter to quantitatively analyze the Ang i and Ang 11 and calculate the chymase activity. The chymase 
inhibitive activity was expressed by a rate of inhibition, that is, the 50% inhibition concentration (IC50). based on the 
blind test value. 

25 The quinazoline derivatives of the present invention all strongly inhbited human chymase at concent^tions of 100 
\jM. The IC50 values for typical compounds are shown in Table I. 
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Table I 



Enzyme Inhibrtive Activity of Compounds (IC50. 


Ex. no. 


nhvmafio inhibitivo activ- 


Ex no. 


Chvmafie inhibitive activ- 

rty 


Ex. no. 


Chymcise inhibltive activ- 
rty 


1 


0.53 


46 


0.32 


90 


0.13 


3 


3.9 


48 


0.5 


91 


0.18 


5 


13.0 


50 


0.33 


93 


0.39 


7 


23.0 


52 


0.11 


94 


0.17 


9 


1.6 


53 


0.05 


95 


0.21 


11 


0.73 


54 


0.034 


99 


0.21 


13 


0.85 


55 


0.072 


101 


0.28 


15 


2.4 


56 


0.031 


103 


4.6 


17 


3-1 


58 


0.13 


105 


0.025 


19 


0.20 


59 


0.37 


107 


0.23 


21 


30.0 


60 


0.34 


108 


1.3 


23 


1.6 


61 


0.16 


109 


0,24 


25 


6.3 


66 


0.24 


111 


0.13 


27 


7.0 


68 


0.11 


114 


0.046 


29 


3.3 


70 


0.23 


121 


0.34 


31 


1.7 


73 


2.3 


123 


0.58 


33 


1.9 


75 


0.18 


125 


29 


35 


2.4 


80 


0.14 


129 


3.2 


37 


1.3 


81 


0.22 


134 


1.8 


38 


0.063 


82 


0.051 


136 


0.46 


39 


0.065 


83 


0.038 


138 


1.6 


40 


0.11 


84 


0.043 


140 


0.060 


41 


0.31 


85 


0.19 


145 


1.5 


43 


0.42 


87 


0.13 


149 


0.57 


44 


0.56 


88 


0.20 


151 


2.8 



45 



Evaluation Example 2: Measurement of Catheosin G Inhibitive Activitv 

50 To a 20 mM trisphosphate buffer (pH7.5) containing 2MKCI were added 20 ^1 of human neutrophil derived cathep- 
sin G (made by Carbiochem Co.) dissolved to a concentration of 2 ^ig/ml and 5 of a DMSO solution of the test sample. 
This was preincubated at 37°C for 10 minutes, then 25 iii of a ImM Ang I solution was added and the result incubated 
at 37'>C for 30 minutes. Next, 30% acetic acid was added in an amount of 50 ^1 to stop the enzyme reaction. At the same 
time, a blind test was performed by adding, instead of the test sample solution, 5 ^l of DMSO and causing the same 

55 reaction. The reacted solution was treated by high performance liquid chromatography in the same way as Evaluation 
Example 1 to quantitatively analyze the Ang I and Ang II and calculate the cathepsin G activity. The cathepsin G inhib- 
itive activity was expressed by a rate of inhibition, that is, the 50 percent Inhibition concentration (IC50). based on the 
blind test value. The results are shown in Table II. 
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Evaluation Example 3: Measu rement of ChvmotrvDsin Inhibitlve Activity 

To12 ^1 of 20 mM trisphosphate buffer (pH7.5) containing 2M KCI were added 8 of bovine pancreatic a-chymo- 
trypsin (made by Sigma Co.. Type II) dissolved to a concentration of 8 ^g/ml in a 20 mM CaClg aqueous solution con- 

5 taining 1 mM HCI and 5 ^1 of a DMSO solution of the test sample. This was preincubated at 37°0 for 10 minutes, then 
25 )J of a 1 mM Ang I solution was added and the result incut}ated at 37°C fa 1 5 minutes. Next 30% acetic add was 
added in an amount of 50 mJ to stop the enzyme reaction. At the same time, a blind test was run using instead of the 
test sample solution 5 |J of DMSO and performing the same reaction. The reacted solution was. in the same way as 
Test Example 1 . treated by high performance liquid chromatography to quantitatively analyze the Ang I and Ang II and 

10 calculate the chynrxitrypsin activity. The chymotrypsin inhtbitive activity was expressed by a rate of Inhibition, that is. the 
50% inhibition concentration (ICso). based on the blind test value. The results are shown in Table II. 



Table II 



15 


Enzyme Inhibiting Activity of Compounds (IC50, jiM) 


Example no. 


Cathepsin g inhibitive 
activity 


Chymotrypsin inhft}itive 
activity 




1 


0.52 


1.5 


20 


3 


64.4 


3.5 




5 


0.34 


2.0 




7 


3.2 


1.9 


26 


9 


0.48 


2.5 




11 


0.25 


3.0 




13 


0.034 


0.24 




15 


0.79 


4.8 


30 


17 


0.58 


25.0 




19 


0.16 


0.40 




21 


37.0 


8.5 


35 


23 


3.8 


12.0 




25 


37.0 


34.5%* 




27 


16.0 


27.0%* 




29 


14.02 


46.5%* 


40 










31 


1.1 


5.7 




33 


3.6 


4.6 




35 


24.9%* 


1.4 


45 


37 


1.2 


6.1 



*: Expressed by percent inhibition at 100 ^M 



Preparation Example 1: Production of Tablets 

100.0 g of compound 1 was mixed with microcrystalline cellulose in an amount of 22.5 g and nnagnesium stearate 
in an amount of 2.5 g and then tabletized by a single-action type tabletizing machine to produce tablets each containing 
55 200 mg of the conrpound 1 and having a diameter of 9 mm and a weight of 250 mg. 

Preparation Example 2 : Production of Granules 

30 g of tiie compound 19 was mixed well with lactose In an anrtount of 265 g and magnesium stearate in an amount 
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of 5 g. The mixture was pressed molded, then pulverized and the granules sieved to obtain excellent 10% granules of 
20 to 50 mesh. 

Preparation Example 3: Productjon of Suppository 

5 

Vrtepsol H-15 (made by Dynamite Nobel Ca) was warmed to melt. To this was added the compound 19 to a con- 
centration of 12.5 mg/ml. This was homogeneously mixed, then was added in 2 ml amounts to a rectal suppository mold 
and cooled to obtain rectal suppositories each containing 25 mg of the compound 19. 

10 INDUSTRIAL APPLICABILITY 

According to the present invention, it is possible to provide a pharmaceutical composition containing a quinazoline 
derivative or pharmaceutically acceptable salt thereof as an effective ingredient a chymase inhibitor, a medicament for 
the prevention or treatment of cardiac and circulatory system diseases derived from the abnormal exacerbation of Ang 

15 II production, and a novel quinazoline derivative useful as said pharmaceutical compositions. In humans, there are at 
least two paths for conversion of Ang I to Ang II. One path involves ACE and the other path involves chymase. There- 
fae. inhibition of chymase can be considered to lead to the prevention or treatment of various cardiac and circulatory 
system cfiseases derived from the abnormal exacert>ation of Ang II production even in areas where ACE inhibitors do 
not exhibit any effect. As examples of such diseases, cardiac insufficiency, hypercardia, stasis cardiac diseases, hyper- 

20 tension, artherosclerosis, peripheral drculatory cfisorders. revasoconstriction after PCTA. diabetic renal disorders or 
non-diabetic renal disorders, etc. may be given as examples. The present invention provides a method of prevention or 
treatment useful for cfiseases for which there had been no effective method of prevention or treatment in the past 

Claims 

25 

1 . A pharmaceutical composition containing as an effective ingredient, a quinazoline derivative having the general for- 
mula (1) or a pharmaceutically acceptable salt thereof: 



30 



35 




wherein the ring A represents a benzene ring, a pyridine ring, a pyrrole ring, or a pyrazole ring, m represents 
0.1. or 2, 

45 X represents a hydroxy group, a nrtro group, a halogen atom, a C^ to C4 lower alkyi group which may be sub- 

stituted with a halogen atom, a Ci to C4 lower alKoxy group which may be substituted with a halogen atom, or 
a C7 to C12 aralkyloxy groip. or X together with the benzene ring which is shown as sut>stituted with said X, 
represents a group forming a naphthalene ring or a quindine ring, 

and R^ are the same or different and represent a hydrogen atom, a halogen atom, a Ci to C4 lower alky! 

50 group which may be substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl group, a tetra- 

zoiyi group, a cartx)xyl group which may be esterif led with a C^ to C4 lower alKyl group or an ally! group, or a 
C^ to C4 lower alkoxy group which may be substituted with one or more substituent groups selected from the 
group consisting of a halogen atom, a morphdino group, a phenylpiperazinyt group, and a cartx>xyl group 
which may be esterified with a C^ to C4 lower alkyi group or an ally! group, or, when the ring A represents a 

55 benzene ring R^ and R^ together with benzene ring which is shown as substituted with said R'' and R^ repre- 

sent a group forming a naphthalene ring or a quinoline ring, and 

Z represents a hydrogen atom, a C^ to C4 lower alkyi group which may be substituted with a halogen atom, a 
C2 to C5 alkenyt group, an unsubstituted or substituted aralkyi group, an unsubstituted or substituted aromatic 
heterocyclic alkyi group, a cartx)xymethyl group which may be esterified with a C^ to C4 lower alkyi group or an 
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allyl group, a cartx>nylmethyl group which is amidized with a primary or secondary or cydic amine, an unsub- 
stituted or substituted arylcartx)nylmethyl group, or an unsubstituted or substituted aralkyloxymethyl group. 

A chymase inhibitor containing as an effective ingrecfient a quinazoiine derivative, having the general formula (1). 
or a pharmaceutically acceptable salt thereof: 

Z 




wherein the ring A represents a benzene ring, a pyridine ring, a pyrrole ring, or a pyrazole ring, m represents 
0. 1,or2. 

X represents a hydroxy group, a nitro group, a halogen atom, a Ci to C4 lower alkyf group which may be sub- 
stituted with a halogen atom, a Ci to C4 lower alkoxy group which way be substituted with a halogen atom or 
a C7 to C^2 aralkylOKy group, or X together with the benzene ring which is shown as substituted with said X 
represents a group Ibnning a naphthalene ring or a quindine ring. 

and are the same or different and represent a hydrogen atom, a halogen atom, a Ci to C4 lower alkyi 
group which may t>e substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl groip, a tetra- 
zoiyl group, a cartxjxyl group which may be esterified with a to C4 lower alkyi group or an allyl group, or a 
Ci to C4 lower alkoxy group which may be sii>stituted with one or more substituent groups selected from the 
group consisting of a halogen atom, a morphdino group, a phenylpiperazinyl group, and a cartx>xyl group 
which may be esterified with a to C4 lower alkyi group or an allyl group, or, when the ring A represents a 
benzene ring, R^ and R^ together with the benzene ring which is shown as substituted with said R^ and R^ rep- 
resent a group forming a naphthalene ring or a quindine ring, and 

Z represents a hydrogen atom, a to C4 lower alkyi group which may be substituted with a halogen atom, a 
C2 to C5 alkenyl group, an unsubstituted or substituted aralkyl group, an unsubstituted or substituted aromatic 
heterocyclic alkyi group, a carboxymethyl group which may be esterified with a to C4 lower alkyi group or an 
allyl group, a carbonylmethyl group which is amidized with a primary or secondary or cyclic amine, an unsub- 
stituted or substituted arylcartx)nylmethyl group, or an unsubstituted or substituted aralkyloxymethyl group. 

A medicament for the prevention or treatment of cardiac and drculatory system diseases derived from the abnor- 
mal exacerbation of angiotensin II production containing as an effective ingredient, a quinazoiine derivative having 
the general formula (1), or a pharmaceutically acceptable salt thereof: 

Z 




wherein the ring A represents a benzene ring, a pyridine ring, a pynole ring, or a pyrazole ring, m represents 
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0.1. or 2, 



X represents a hydroxy group, a nitro group, a halogen atom, a to C4 lower alkyi group which may be sub- 
stituted with a halogen atom, a Ci to C4 lower alkoxy group which may be substituted with a halogen atom, or 

5 a C7 to C12 aralkyloxy group, or X together with the benzene ring which is shown as sut>strtuted with said X 

represents a group forming a naphthalene ring or a quindine ring. 

and are the same or different and represent a hydrogen atom, a halogen atom, a Ci to C4 lower alkyi 
group which may be substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl group, a tetra- 
zolyl group, a cartx2xyt group whrch may be esterif led with a to C4 lower alkyi group or an allyl group, or a 

10 Ci to C4 lower alkoxy group which may be substituted with one or more sut>stituent groups selected from the 

group consisting of a halogen atom, a morphdino group, a phenyfplperazinyl group, and a cartx>xyl group 
which may be esterified with a Ci to C4 lower alkyi group or an allyl group, or, when the ring A represents a 
benzene ring and R^ together with the benzene ring which is shown as substituted with said R^ and R^ rep- 
resent a group forming a naphthalene ring or a quindine ring, and 

15 Z represents a hydrogen atom, a to C4 lower alkyi group which may be substituted with a halogen atom, a 

C2 to C5 alkenyt group, an unsubstituted or substituted aralkyl group, an unsubstituted or substituted aromatic 
heterocyclic alkyi group, a cartxucymethyl group which may be esterified with a Ci to C4 lower alkyi group or an 
allyl group, a caribonylmethyl group which is amidized with a primary or secondary or cyclic amine, an unsub- 
stituted or substituted arylcartx>nylmethyl group, or an unsubstituted or substituted araikyloxymethyl group. 

20 

4. A medk^ament for the prevention or treatment of cardiac and circulatory system diseases as claimed in claim 3. 
wherein the cardiac and drculatory system disease derived from the abnormal exacert>ation of angiotensin II pro- 
duction is a cardiac and circulatory system disease selected from cardiac insufficiency, hypercardia, stasis cardiac 
diseases, and hypertension. 

25 

5. A medicament for the prevention or treatment of cardiac and drculatory system diseases as claimed in claim 3. 
wherein the cardiac and drculatory system disease derived from the abnomial exacert>ation of angiotensin II pro- 
duction is a cardiac and drculatory system dsease selected from artherosclerosis. peripheral circulatory disorders, 
and revasoconstriction after percutaneous transluminal coronary angioplasty. 

30 

6. A medicament for the prevention or treatment of cardiac and drculatory system diseases as claimed in claim 3, 
wherein the cardiac and drculatory system disease derived from the abnormal exaceri^ation of angiotensin II pro- 
duction is a cardiac and circulatory system disease selected from diabetic renal disorders or non-diabetic renal dis- 
orders. 

35 

7. A pharmaceutical composition containing as an effective ingredient, a quinazoline derivative having the general for- 
mula (la), or a pharmaceutically acceptable salt thereof: 



40 



45 



50 



55 





(la) 



wherein X represents a hydroxy group, a nitro group, a halogen atom, a to C4 lower alkyi group which 
may be substituted with a halogen atom, a Ci to C4 lower alkoxy group which may be substituted with a halogen 
atom, or a C7 to C12 aralkyloxy group, or X together with the benzene ring which is shown as substituted with said 
X, represents a group forming a naphtiialene ring or a quindine ring, 

R^ and R^ are the same or different and represent a hydrogw atom, a halogen atom, a Ci to C4 lower alkyi 
group which may be substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl group, a tetra- 
zolyl group, a cart>oxyl group which may be esterified with a C^ to C4 tower alkyi group or an allyl group, or a 
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to C4 lower alkoxy group which may be substituted with one or more substituent groups selected from the 
group consisting of a halogen atom, a morpholino group, a phenylpiperazrnyl group, and a carboxyl group 
which may lie esterif ied with a Ci to C4 lower aikyi group or an allyl group, or, and together with the ben- 
zene ring which is shown as sii)stituted with saki and R^. represent a group forming a naphthalene ring or 

5 a quinoline ring, and 

Z represents a hydrogen atom, a Ci to C4 lower alkyi group which may be substituted with a halogen atom, a 
C2 to C5 alkenyl group, an unsubstituted or substituted aralkyi group, an unsubstituted or substituted aromatic 
heterocyclic alkyi group, a cartxsxylmethyl group which may be esterified with a to C4 lower aikyI group or 
an allyl group, a cartxsnylmethy) group which is amidized with a primary or secondary or cyclic amine, an 

10 unsubstituted ac substituted arylcarbonyfmethyl group, or an unsubstituted or substituted aralkyloxymethyl 

group. 

8. A quinazollne derivative having the general formula (1*), or a pharmaceutically acceptable salt thereof: 



20 



25 




30 



55 



wherein the ring A represents a benzene ring, a pyridine ring, a pyrrole ring, or a pyrazole ring, m represents 
0, 1,or2, 



X represents a hydroxy group, nrtro group, halogen atom, a Ci to C4 lower alkyi group which may be substi- 
tuted with a halogen atom, a to C4 tower alkoxy groip which may be substituted with a halogen atom, or a 
C7 to C12 araikyloxy group, or X together with the benzene ring which is shown as substituted with said X. rep- 
resents a group forming a naphthalene ring or a quinoline ring, 

35 R^ and r2 are the same or different and represent a hydrogen atom, a halogen atom, a to C4 lower alkyi 

group which may be substituted with a halogen atom, a nrtro groins, a cyano group, a pyrazolyl group, a tetra- 
zolyl group, a carboxyl group which may be esterified with a to C4 lower alkyl group or an allyl group, or a 
Ci to C4 lower alkoxy group which may be sitetituted with one or more substituent groups selected from the 
group consisting of a halogen atom, a morpholino group, a phenylpiperazinyl group, and a cartjoxyl group 

40 which may be esterified with a to C4 lower alkyl groip or an allyl group, or, when the ring A represents a 

benzene ring R"* and R^ together with the benzene ring which is shown as substituted with said R^ and R^. rep- 
resent a group forming a naphthalene ring or a quinoline ring, and 

Z represents a hydrogen atom, a to C4 lower alkyl group which may be substituted with a halogen atom, a 
C2 to C5 alkenyi group, an unsubstituted or substituted aralkyi group, an unsubstituted or substituted aromatic 
45 heterocyclic alkyl group, a carboxylmetiiyl group which may be esterified witii a to C4 lower alkyl group or 

an allyl group, a cartxjnylmethyl group which is amidized with a primary or secondary or cyclic amine, an 
unsubstituted w substituted arylcarbonylmethyl group, or an unsubstituted or substituted aralkyloxymetiiyl 
group, and 

when the ring A represents a benzene ring, Z represents a hydrogen atom and m represents 0, R^ and R^ do 
so not simultaneously represent a hydrogen atom; 

when the ring A represents a benzene ring, Z represents a hydrogen atom, m represents 0 and one of R^ or 
P? is a hydrogen atom, the other of R^ or R^ represents neither a metiiyl group nor a chlorine atom; 
and when the ring A represents a benzene ring. Z represents a hydrogen atom, m represents 1 and both of R^ 
and R^ simultaneously represent a hydrogen atom. X does not represent a chlorine atom. 



9. A quinazoline derivative having tiie general formula (1a), or a pharnr^ceutically acceptable salt thereof: 
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10 





(la) 



15 



20 



25 



30 



wherein X represents a hydroxy group, a nitro group, a halogen atom, a to C4 lower alkyi group which 
may be substituted with a halogen atom, a Ci to C4 lower alkoxy group which may be substituted with a halogen 
atom, or a C7 to C^g aralkyloxy group, or X together with the benzene ring which is shown as substituted with said 
X, represents a group forming a naphthalene ring or a quindine ring, 

and are the same or different and represent a hydrogen atom, a halogen atom, a Ci to C4 lower alkyI 
group which may be substituted with a halogen atom, a nitro group, a cyano group, a pyrazolyl group, a tetra- 
zolyl groLp, a cartxucyl group which may be esterifted with a Ci to C4 lower aikyi group or an allyl group, a a 
Ci to C4 lower alkoxy group which may be substituted with one or more substitoent groups selected from the 
group consisting of a halogen atom, a morpholino group, a phenylptperazinyl group, and a carboxyl group 
which n^y be esterif ied with a to C4 lower alkyI group or an allyl group, or, R^ and R^ together with the ben- 
zene ring which is shown as substituted with said R^ and R^ represent a group forming a naphthalene ring or 
a quinoline ring, and 

Z represents a hydrogen' atom, a to C4 lower alkyI group which may be substituted with a halogen atom, a 
C2 to C5 alkenyl group, an unsubstituted or substituted aralkyi group, an unsubstituted or substituted aromatic 
heterocyclic alkyi group, a carboxymethyl group which may be esterif ied with a Ci to C4 lower alkyI group or an 
allyl group, a cartx)ny!methyi group which is amidized with a primary or secondary or cyclic amine, an unsub- 
stituted or substituted arylcartwnylmethyl group, or an unsubstituted or substituted aralkyloxymethyl group. 
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